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AUTOMATIC TRANSMISSION FOR VEHICLE 
BACKGROUND 

[0001] The present invention relates to an automatic transmission on board a 
vehicle, and more specifically, relates to the placement construction of an automatic 
transmission that can shift multiple speeds by being capable of transmitting of reduced speed 
rotation to at least two of the rotation elements of a planetary gear set, and being capable of 
transmitting the input rotation to at least one thereof 

[0002] In recent years, automatic transmissions on board vehicles and so forth with 
multiple speed shifts have been demanded from requirements such as improvements in fuel 
consumption. Such an automatic transmission has been proposed that comprises a speed 
reduction planetary gear that can output reduced speed rotation wherein input rotation that is 
input to an input shaft has a reduced speed, and a planetary gear unit that has multiple rotation 
elements, and is constructed so as to be capable of inputting the reduced speed rotation fi'om 
the speed reduction planetary gear to the rotation element of this planetary gear unit via a 
clutch and so forth, and is therefore capable of multiple speed shifting (for example, see 
Japanese Unexamined Patent Application Publication No. 2001-182785). 

[0003] In order to construct an automatic transmission that is capable of the above- 
described multiple speed shifting, providing multiple clutches is necessary in order to change 
the transmitting path that inputs the rotation into the various rotation elements of the 
planetary gear unit. However, depending on the placement location of these clutches, of the 
various linking members that link these clutches and the various rotation elements of the 
planetary gear unit, the linking member which requires a large torque may rotate at high 
rotation due to the speed shifting (greatly accelerated rotation as to the input rotation). In this 
instance, the linking member regarding which a large torque may be transmitted and also the 
rotation thereof is a high rotation, requires a high level of strength, but when this member 
requiring a high level of strength is placed on the outer circumferential side, the linking 
member must be made larger so as to secure the strength of such a linking member. 
Therefore, not only does this become a hindrance to making the linking member lightweight, 
but the inertia force according to the increased diameter and increased weight also increases, 
and in other words prevents improvements to weight saving and controllability in the 
automatic transmission. 



2 

[0004] Further, the hydraulic servos of these multiple clutches require an oil line to 
be provided between the members that rotate relatively, so as to be supplied with hydraulic 
oil, and sealing rings that seal between these members that rotate relatively need to be 
provided, but when a large number of sealing rings are provided, sliding resistance is 
generated between these members that rotate relatively, and there is the disadvantage of 
poorer efficiency of the automatic transmission and reduced controllability thereof. 

SUMMARY 

[0005] Accordingly, a first object of the present invention is to provide an 
automobile automatic transmission that is capable of multiple speed shifting, while being 
made lightweight and improving the controllability. 

[0006] Further, a second object of the present invention is to provide an automobile 
automatic transmission that is capable of multiple speed shifting, while being capable of 
having a reduced number of sealing rings. 

[0007] The present invention relating to claim 1 (see Fig. 1, for example), is an 
automobile automatic transmission (l)for achieving multiple speeds comprising: a speed 
reduction planetary gear (DP) that reduces speed of and outputs the input rotation of the input 
shaft (12); at least two speed reduction transmitting clutches (C-1, C-3, for example) that are 
capable of transmitting the reduced speed rotation that pass through the aforementioned speed 
reduction planetary gear (DP); a planetary gear set (PU) comprising at least two rotation 
elements (S2, S3, for example) wherein each can transmit the reduced speed rotation by these 
speed reduction transmitting clutches(C-l, C-3, for example); and an input transmitting clutch 
(C-4, for example) that is capable of transmitting the input rotation into one of the 
aforementioned at least two rotation elements (82, for example), wherein a hydraulic servo 
(50) of the aforementioned input transmitting clutch for example) is configured between 
the axial direction of the aforementioned planetary gear set (PU) and the aforementioned 
speed reduction planetary gear (DP); 

[0008] and wherein at least one of the hydraulic servos (20, 40) of the 
aforementioned reduced speed transmitting clutches (for example C-1, C-3) is placed on the 
side opposite in the axial direction from the aforementioned planetary gear set (PU) as to the 
hydraulic servo (50) of the aforementioned input transmitting clutch (for example C-4); 

[0009] and wherein the aforementioned input shaft (12) and at least one of the 
aforementioned rotation element (for example S2, S3) are linked via the aforementioned input 
transmitting clutch (for example C-4), and has an outer circumferential side linking path (for 
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example 140, 52) which passes through the outer circumferential side of at least one of the 
aforementioned two reduced speed transmitting clutch (for example C-1, C-3); 

[0010] and wherein at least one of the aforementioned two reduced speed 
transmitting clutches (for example C-1, C-3) and at least one of the two rotation elements (for 
example, S2, S3) of the aforementioned planetary gear set (PU) are linked via an inner 
circumferential side linking path (for example 101, 102) which passes through the inner 
circumferential side of the aforementioned input transmitting clutch (for example C-4). 

[001 1] Thus, the members which link the various clutches and the various rotation 
elements of the planetary gear set can be prevented from clashing, while the outer 
circumferential side linking path which rotates due to the input rotation (in other words, the 
transmitting torque is smaller than at the inner circumferential side linking path, and does not 
accelerate rotation) can be placed on the outer circumferential side, and a large transmitting 
torque is input, and the inner circumferential side linking path which has the capability of 
greatly accelerating rotation can be placed on the inner circumferential side. Thus, the 
various linking members which link these clutches and the various rotation elements of the 
planetary gear set can be made relatively thin and a lighter-weight item can be designed, and 
weight reduction and improved controllability of the vehicle automatic transmission can be 
designed. 

[001 2] Further, since the outer circumferential side linking path which rotates by the 
input rotation can be placed on the outer circumferential side, an input rotation count sensor 
which detects the number of input rotations can be easily affixed. 

[0013] The present invention relating to claim 2 (see Fig. 1, for example), is an 
automobile automatic transmission (l)for achieving multiple speeds comprising: a speed 
reduction planetary gear (DP) that reduces speed of and outputs the input rotation of the input 
shaft (12); at least two speed reduction transmitting clutches (C-1, C-3, for example) that are 
capable of transmitting the reduced speed rotation that pass through the aforementioned speed 
reduction planetary gear (DP); a planetary gear set (PU) comprising at least two rotation 
elements (S2, S3, for example) wherein each can transmit the reduced speed rotation by these 
speed reduction transmitting cIutches(C-l, C-3, for example); and an input transmitting clutch 
(C-4, for example) that is capable of transmitting the input rotation into one of the 
aforementioned at least two rotation elements (S2, for example), wherein a hydraulic servo 
(50) of the aforementioned input transmitting clutch (C-4, for example) is configured between 
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the axial direction of the aforementioned planetary gear set (PU) and the aforementioned 
speed reduction planetary gear (DP); 

[0014] and wherein the support wall (120) that is fixed to a case (4) is placed 
between the axial direction of the hydraulic servo (50) of the aforementioned input 
transmitting clutch (for example C-4) and the aforementioned planetary gear set (PU); 

[0015] and wherein the hydraulic oil is supplied to the hydraulic servo (50) of the 
aforementioned input transmitting clutch (for example C-4), via an oil line (c51) provided on 
the aforementioned support wall (120). 

[0016] Thus, hydraulic oil is supplied from the oil line provided on the support wall 
on the hydraulic servo of the input transmitting clutch, and therefore, compared to the case 
wherein hydraulic oil is supplied from the input shaft via members such as the second linking 
member and the third linking member, for example, the number of sealing rings can be 
reduced. Thus, by reducing the sliding resistance by the sealing rings, efficiency 
improvements in the vehicle automatic transmission, reduced hydraulic oil leaking from the 
sealing rings, and preventing reduced controllability can be enabled. 

[0017] The present invention relating to claim 3 (for example, see Fig. 1) is a 
vehicle automatic transmission (1) according to claim 2, which comprises at least one of the 
hydraulic servos (20, 40) of the aforementioned reduced speed transmitting clutches (for 
example, C-1, C-3) on the side opposite of the aforementioned planetary gear set (PU) in the 
axial direction as to the hydraulic servo (50) of the aforementioned input transmitting clutch 
(for example, C-4); 

[0018] and has an outer circumferential side linking path (for example, 140, 52) 
which passes through the outer circumferential side of at least one of the aforementioned two 
reduced speed transmitting clutches (for example, C-1, C-3) wherein the aforementioned 
input shaft (12) and at least one of the two aforementioned rotation elements (for example, 
S2, S3) are linked via the aforementioned input transmitting clutch (for example, C-4); and 

[0019] at least one of the aforementioned two reduced speed transmitting clutches 
(for example, C-1, C-3) and at least one of the two rotation elements (for example, S2, S3) of 
the aforementioned planetary gear set (PU) are linked via the inner circumferential side 
linking path (for example 101, 102) which passes through the inner circumferential side of the 
aforementioned input transmitting clutch (for example C-4). 

[0020] Thus, the number of sealing rings can be reduced, while the members which 
link the various clutches and the various rotation elements of the planetary gear set can be 



5 

prevented from clashing, while the outer circumferential side linking path which rotates by 
the input rotation can be placed on the outer circumferential side, and a large transmitting 
torque is input, and the inner circumferential side linking path which has the capability of 
greatly accelerating rotation can be placed on the inner circumferential side, and the various 
linking members which link these clutches and the various rotation elements of the planetary 
gear set can be made relatively thin and a lighter- weight item can be designed. Thus, by 
decreasing the sliding resistance by the sealing rings, efficiency improvements in the vehicle 
automatic transmission, reduced hydraulic oil leaking from the sealing rings, and preventing 
reduced controllability is enabled, and weight reduction and improved controllability of the 
vehicle automatic transmission can be designed. 

[0021] The present invention relating to claim 4 (for example, see Fig. 1) is an 
automatic transmission (1) according to Claims 1 through 3, wherein the aforementioned 
input transmitting clutch (for example C-4) is linked to one (S2) of the two rotation elements 
of the aforementioned planetary gear set (PU), via at least one portion of the aforementioned 
inner circumferential side linking path (for example 101). 

[0022] Thus, the input rotation from the input transmitting clutch and the reduced 
speed rotation from one of the reduced speed transmitting clutches can share use of the 
member so as to make one of the two rotation elements of the planetary gear set to be capable 
of transmitting. Thus, the number of parts can be reduced, and weight reduction and reduced 
size of the vehicle automatic transmission can be designed. 

[0023] The present invention relating to claim 5 (for example, see Fig. 1) is a 
vehicle automatic transmission (1) according to the first, third or fourth Claims, wherein the 
aforementioned speed reduction planetary gear (DP) comprises a fixed rotation element (SI) 
wherein the rotation is fixed, and an input rotation element (CRl) that is constantly linked to 
the aforementioned input shaft (12), and a reduced speed rotation element (Rl) that outputs 
the aforementioned reduced speed rotation; 

[0024] and wherein the aforementioned outer circumferential side linking path (140) 
is formed of a path which links to the aforementioned input shaft (12) via the aforementioned 
input rotation element (CRl); 

[0025] and wherein the hydraulic servo (50) of the aforementioned input 
transmitting clutch (C-4, for example) further comprises a clutch drum (52) that is open in the 
direction of the aforementioned speed reduction planetary gear (DP) and the outer 
circumferential side thereof is linked to the aforementioned outer circumferential side linking 
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path (140), and a piston member (53) that presses a friction plate (51) based on the 
aforementioned hydraulic oil wherein a hydraulic oil chamber (56) is formed between this 
clutch drum (52). 

[0026] Thus, the clutch drum of the hydraulic servo of the input transmitting clutch 
is open toward the reduced speed planetary gear side, and therefore the member which 
outputs the rotation of the input transmitting clutch and the member which constructs the 
outer circumferential side linking path can be prevented from clashing. 

[0027] The present invention relating to claim 6 (see Fig. 1, for example), is the 
automobile automatic transmission (1) according to Claims 1, 3, 4, or 5 wherein; 

[0028] the aforementioned two speed reduction transmitting clutches are a first 
clutch (C-1) and a third clutch (C-3); the aforementioned input transmitting clutch is a fourth 
clutch (C-4); the aforementioned planetary gear set (PU) comprises a first rotation element 
(S2) and a second rotation element (S3) and a third rotation element (CR2) and a fourth 
rotation element (R3) that are four rotation elements including the aforementioned two 
rotation elements; 

[0029] and wherein the aforementioned first rotation element (S2) is capable of 
transmitting the aforementioned input rotation from the aforementioned fourth clutch (C-4), 
and the aforementioned reduced speed rotation is capable of transmitting from the 
aforementioned third clutch (C-3), and the rotation thereof is capable of being fixed by a first 
retaining means (B-1); 

[0030] and wherein the aforementioned second rotation element (S3) is capable of 
transmitting the aforementioned reduced speed rotation from the aforementioned first clutch 
(C-1) 

[0031] and wherein the aforementioned third rotation element (CR2) is capable of 
the aforementioned input rotation transmitting from the second clutch (C-2), and is capable of 
the rotation being fixed by the second retaining means (B-2, F-1); 

[0032] and wherein the aforementioned fourth rotation element (R3) is linked to an 
output member (15, 150). 

[0033] Thus, the input rotation from the fourth clutch and the reduced speed 
rotation from the third clutch can share use of the member so as to be capable of transmitting 
to the first rotafion element. Thus, the number of parts can be reduced, and a light-weight and 
compact vehicle automatic transmission can be designed. 
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[0034] The present invention relating to claim 7 (for example, see Fig. 1) is a 
vehicle automatic transmission (1) according to the sixth Claim, which comprises the 
aforementioned first and third clutches (C-1, C-3) on the side opposite of the aforementioned 
planetary gear set (PXJ) in the axial direction as to the hydraulic servo (50) of the 
aforementioned fourth clutch (C-4); 

[0035] the aforementioned outer circumferential side linking path (140) comprises a 
first linking member which passes through the outer circumferential side of the 
aforementioned first and third clutches (C-1, C-3) and links the aforementioned input shaft 
(12) and the aforementioned fourth clutch (C-4); and 

[0036] the aforementioned inner circumferential side linking member comprises 

[0037] a second linking member (101) which links the aforementioned third clutch 
(C-3) and the aforementioned first rotation element (S2), and a third linking member (102) 
which links the aforementioned first clutch (C-1) and the aforementioned second rotation 
element (S3). 

[0038] Thus, the second linking member and the third linking member wherein a 
large torque is input, and which are capable of greatly accelerating rotation can be placed on 
the inner circumferential side together, and inertia can be reduced. Thus, weight reduction 
and improved controllability of the vehicle automatic transmission can be designed. 

[0039] The present invention relating to claim 8 (for example, see Fig. 1) is a 
vehicle automatic transmission (1) according to the seventh Claim, wherein the 
aforementioned fourth clutch (C-4) is linked to the aforementioned first rotation element (S2) 
via the aforementioned second linking member (101). 

[0040] Thus, the input rotation from the fourth clutch and the reduced speed 
rotation fi*om the third clutch can share use of the second linking member so as to be capable 
of transmitting to the first rotation element. Thus, the number of parts can be reduced, and a 
light-weight and compact vehicle automatic transmission can be designed. 

[0041] The present invention relating to claim 9 (for example, see Fig. 1) is a 
vehicle automatic transmission (1) in the range of the seventh or eighth Claim, wherein the 
aforementioned first retaining means (B-1) is linked to the aforementioned second linking 
member (101) via a hub member (156) that passes between the axial direction of the 
aforementioned fourth clutch (C-4) and the aforementioned planetary gear set (PU). 

[0042] Thus, the first retaining means is linked to the second linking member via 
the hub member which passes between the axial direction of the fourth clutch and the 
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planetary gear set, and therefore the rotation of the first rotation element of the planetary gear 
set can be made capable of being fixed, and the first linking member and the hub member can 
be prevented from clashing. 

[0043] The present invention relating to claim 10 (for example, see Fig. 1) is a 
vehicle automatic transmission (1) according to the seventh or eighth Claim, wherein the 
clutch drum (52) of the aforementioned fourth clutch (C-4) is linked to the aforementioned 
second linking member (101), and the clutch drum (52) of this fourth clutch (C-4) is made 
capable of retaining by the aforementioned first retaining means (B-1). 

[0044] Thus, a member for linking the second linking member and the first 
retaining means becomes unnecessary, and reduction in the number of parts of the vehicle 
automatic transmission and reduction in weight thereof is enabled. Further, the input rotation 
from the fourth clutch and the reduced speed rotation from the third clutch can be used 
together so as to reduce the weight of the second linking member which is capable of 
transmitting to the first rotation element, and thus, controllability of the vehicle automatic 
transmission can be improved. 

[0045] The present invention relating to claim 1 1 (for example, see Fig. 1) is a 
vehicle automatic transmission (1) according to one of the seventh through tenth Claims, 
wherein the hydraulic servo (40) of the aforementioned third clutch (C-3) is configured 
between the axial direction of the aforementioned speed reduction planetary gear (DP) and the 
hydraulic servo (50) of the aforementioned fourth clutch (C-4); 

[0046] and wherein the hydraulic oil is supplied to the hydraulic servo (40) of the 
aforementioned third clutch (C-3) via the oil line (c41) provided on the aforementioned 
support wall (120). 

[0047] Thus, the hydraulic servo of the third clutch is placed between the axial 
direction of the reduced speed planetary gear and the hydraulic servo of the fourth clutch, and 
therefore the hydraulic servo of the third clutch and the hydraulic servo of the fourth clutch 
can be placed in close proximity to each other, and the member (particularly the member for 
the purpose of linking from the third clutch to the second linking member) which transmits a 
relatively large torque which links the fourth clutch and the third clutch can be made short. 
Thus, reduced weight and improved controllability of the vehicle automatic transmission can 
be designed. Further, the hydraulic oil is supplied to the hydraulic servo of the third clutch 
via an oil line provided on the support wall, and therefore the number of sealing rings can be 
reduced compared to the case of supplying the hydraulic oil via a member which relatively 
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rotates from the oil line provided on the boss unit extended on the case or the input shaft, for 
example. Thus, improved efficiency and improved controllability of the vehicle automatic 
transmission can be designed. 

[0048] The present invention relating to claim 12 (for example, see Fig. 1) is a 
vehicle automatic transmission (1) according to the eleventh Claim, wherein the hydraulic 
servo (20) of the aforementioned first clutch (C-1) is configured on the side opposite from the 
hydraulic servo (40) of the aforementioned third clutch (C-3) in the axial direction as to the 
aforementioned speed reduction planetary gear (DP), and on the boss unit (3b) extended from 
the aforementioned case (4); 

[0049] and wherein the hydraulic oil is supplied to the hydraulic servo of the 
aforementioned first clutch (C-1) from the oil line (c21) provided within the aforementioned 
boss unit (3b). 

[0050] Thus, the hydraulic servo of the first clutch is placed on the side opposite in 
the axial direction from the hydraulic servo of the third clutch as to the reduced speed 
planetary gear and on the boss unit which extends from the case, and the hydraulic oil is 
supplied to the hydraulic servo of the first clutch from the oil line provided within the boss 
unit, and therefore the length of the oil line to the hydraulic oil chamber can be shortened and 
the oil pressure control response can be improved compared to the case wherein the hydraulic 
oil is supplied via the input shaft. Particularly in the case of a clutch which engages when the 
first clutch switches from a neutral range to a driving range, the response as to the switching 
to the driving state can be improved. Further, the first clutch is on the side opposite in the 
axial direction from the third and fourth clutches as to the reduced speed planetary gear, that 
is to say, the number of clutches placed on the boss unit is reduced, and providing a large 
number of oil lines concentrated within the boss unit can be prevented, and the area of the 
various oil lines within the boss unit can be sufficiently ensured, and therefore line resistance 
of the hydraulic oil can be reduced. Thus, the response of the hydraulic oil which is supplied 
to the first clutch can be improved. 

[0051] The present invention relating to claim 13 (for example, see Fig. 1) is a 
vehicle automatic transmission (1) according to the twelfth Claim, the hydraulic servo (30) of 
the aforementioned second clutch (C-2) is configured on the side opposite from the 
aforementioned speed reduction planetary gear (DP) in the axial direction as to the 
aforementioned planetary gear set (PU). 
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[0052] Thus, the hydraulic servo of the second clutch is placed on the side opposite 
in the axial direction from the reduced speed planetary gear as to the planetary gear set, and 
thus can prevent providing a large number of oil lines concentrated within the boss unit or on 
the support wall. 

[0053] The present invention relating to claim 14 (for example, see Fig. 5) is a 
vehicle automatic transmission (1) according to the twelfth Claim, the hydraulic servo (30) of 
the aforementioned second clutch (C-2) is configured between the axial direction of the 
aforementioned planetary gear set (PU) and the aforementioned speed reduction planetary 
gear (DP). 

[0054] Thus, the hydraulic servo of the second clutch is placed between the axial 
direction of the planetary gear set and the reduced speed planetary gear, and therefore in the 
case of applying to a vehicle which is an FR type, for example, the planetary gear set and the 
output member of the vehicle automatic transmission can be closer together, and the member 
which links the fourth rotation element which transmits a large torque when at a relatively 
low speed and which has a high rotation at a relatively reverse speed and the output member 
can be shortened, and a weight reduction can be designed. Further, this planetary gear set can 
be closer to the supporting unit of the shaft wherein the planetary gear gear set is placed, and 
the gear position can be stabilized. 

[0055] The present invention relating to claim 1 5 (for example, see Fig. 5) is a 
vehicle automatic transmission (1) according to the fourteenth Claim, the hydraulic servo (30) 
of the aforementioned second clutch (C-2) is configured between the axial direction of the 
hydraulic servo (40) of the aforementioned third clutch (C-3) and the aforementioned speed 
reduction planetary gear (DP). 

[0056] Thus, the hydraulic servo of the second clutch is placed between the axial 
direction of the hydraulic servo of the third clutch and the speed reduction planetary gear, and 
so can be placed between the axial direction of the planetary gear set and the speed reduction 
planetary gear. Therefore, the second clutch which has a relatively small volume can be 
placed on the inner circumferential side of the friction plate of the third clutch, and so the 
shaft length of the automobile automatic transmission can be shortened. Further, the member 
that inputs the input rotation into the speed reduction planetary gear and the clutch drum of 
the second clutch can be made in common and so the shaft length of the automobile 
automatic transmission can be shortened. 
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[0057] The present invention relating to claim 16 (for example, see Fig. 6) is a 
vehicle automatic transmission (1) according to the eleventh Claim, wherein the hydraulic 
servo (20) of the aforementioned first clutch (C-1) is configured between the axial direction 
of the aforementioned speed reduction planetary gear (DP) and the hydraulic servo (40) of the 
aforementioned third clutch (C-3); and the hydraulic oil is supplied to the hydraulic servo (20) 
of the aforementioned first clutch (C-1) from the oil line (c21) provided within the 
aforementioned input shaft (12). 

[0058] Thus, the hydraulic servo of the first clutch is placed between the axial 
direction of the reduced speed planetary gear and the hydraulic servo of the third clutch, and 
the first clutch is limited in the expansion of the diameter thereof to the outer circumferential 
side because the first linking member passes through the outer circumferential side of the first 
clutch, but the first clutch is placed on the input shaft, and therefore compared to placing the 
first clutch on the boss unit, the volume of the first clutch can be ensured by becoming large 
in the inner radial direction. Further, the hydraulic oil is supplied from the input shaft via the 
sealing rings, and therefore by the sealing rings having a smaller diameter, folding resistance 
can be reduced, and the efficiency of the automatic transmission can be improved. 

[0059] The present invention relating to claim 17 (for example, see Fig. 6) is a 
vehicle automatic transmission (1) according to the sixteenth Claim, wherein the hydraulic 
servo (30) of the aforementioned second clutch (C-2) is configured on the side opposite fi*om 
the aforementioned speed reduction planetary gear (DP) in the axial direction as to the 
aforementioned planetary gear set (PU). 

[0060] Thus, the hydraulic servo of the second clutch is placed on the side opposite 
fi-om the aforementioned speed reduction planetary gear in the axial direction as to the 
planetary gear set, and so a large number of oil lines being provided in a concentration within 
the boss unit or on the support wall can be prevented. 

[0061] The present invention relating to claim 18 (for example, see Fig. 7) is a 
vehicle automatic transmission (1) according to the sixteenth Claim, the hydraulic servo (30) 
of the aforementioned second clutch (C-2) is configured between the axial direction of the 
aforementioned planetary gear set (PU) and the aforementioned speed reduction planetary 
gear (DP). 

[0062] Thus, the hydraulic servo of the second clutch is placed between the axial 
direction of the hydraulic servo of the third clutch and the speed reduction planetary gear, and 
so in the case of using for an FR-type vehicle, for example, can be placed between the axial 
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direction of the planetary gear set and the speed reduction planetary gear. Therefore, the 
second clutch which has a relatively small volume can be placed on the inner circumferential 
side of the friction plate of the third clutch, and so the shaft length of the automobile 
automatic transmission can be shortened. Further, the member that inputs the input rotation 
into the speed reduction planetary gear and the clutch drum of the second clutch can be made 
in common and so the shaft length of the automobile automatic transmission can be 
shortened. 

[0063] The present invention relating to claim 19 (for example, see Fig. 7) is a 
vehicle automatic transmission (1) according to the eighteenth Claim, the hydraulic servo (30) 
of the aforementioned second clutch (C-2) is configured between the axial direction of the 
hydraulic servo (40) of the aforementioned third clutch (C-3) and the hydraulic servo (20) of 
the aforementioned first clutch (C-1). 

[0064] Thus, the hydraulic servo of the second clutch is placed between the axial 
direction of the hydraulic servo of the third clutch and the hydraulic servo of the first clutch, 
and so can be placed between the axial direction of the planetary gear set and the speed 
reduction planetary gear. Therefore, the second clutch which has a relatively small volume 
can be placed on the inner circumferential side of the friction plate of the third clutch, and so 
the shaft length of the automobile automatic transmission can be shortened. 

[0065] The present invention relating to claim 20 (for example, see Fig. 8) is a 
vehicle automatic transmission (1) according to one of the seventh through tenth Claims, the 
hydraulic servo (40) of the aforementioned third clutch (C-3) is configured on the side 
opposite from the hydraulic servo (50) of the aforementioned fourth clutch (C-4) in the axial 
direction as to the aforementioned speed reduction planetary gear (DP), and on the boss unit 
(3b) extended from the aforementioned case (4); 

[0066] and wherein the hydraulic oil is supplied to the hydraulic servo (40)of the 
aforementioned third clutch (C-3) via an oil line (c41) provided within the aforementioned 
boss unit (3b). 

[0067] Thus, the hydraulic servo of the third clutch is placed on the side opposite 
from the hydraulic servo of the fourth clutch in the axial direction as to the reduced speed 
planetary gear, and on the boss unit extended from the case, and the hydraulic oil is supplied 
to the hydraulic servo of the third clutch via the oil line provided within the boss unit, and so 
the hydraulic oil pressure supplied to the third clutch is capable of engaging, while the third 
clutch and the second linking member are capable of being linked. 
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[0068] The present invention relating to claim 21 (for example, see Fig. 8) is a 
vehicle automatic transmission (1) according to the twentieth Claim, the hydraulic servo (20) 
of the aforementioned first clutch (C-1) is configured between the axial direction of the 
aforementioned speed reduction planetary gear (DP) and the hydraulic servo (50) of the 
aforementioned fourth clutch (C-4); 

[0069] and wherein the hydraulic oil is supplied to the hydraulic servo (20) of the 
aforementioned first clutch (C-1) from the oil line (c21) provided within the aforementioned 
input shaft (12). 

[0070] Thus, the hydraulic servo of the first clutch is placed in between the axial 
direction of the speed reduction planetary gear and the hydraulic servo of the fourth clutch, 
the hydraulic oil is supplied to the hydraulic servo of the first clutch from the oil line provided 
within the input shaft, so as to be capable of engaging by the hydraulic oil pressure supplied 
to the first clutch, and compared to the case wherein the first clutch is placed on the side 
opposite of the planetary gear set in the axial direction as to the reduced speed planetary gear, 
placing the transmitting member that transmits the output rotation of the first clutch through 
the outer circumferential side of the reduced speed planetary gear becomes unnecessary, in 
other words the number of members passing through the outer circumferential side of the 
reduced speed planetary gear is reduced. Thus, the automobile automatic transmission can be 
designed to be made more compact in the radial direction. 

[0071] The present invention relating to claim 22 (for example, see Fig. 8) is a 
vehicle automatic transmission (1) according to the twenty-first Claim, the hydraulic servo 
(30) of the aforementioned second clutch (C-2) is configured on the side opposite from the 
aforementioned speed reduction planetary gear (DP) in the axial direction as to the 
aforementioned planetary gear set (PU). 

[0072] Thus, the hydraulic servo of the second clutch is placed on the side opposite 
from the speed reduction planetary gear in the axial direction as to the planetary gear set, and 
so a large number of oil lines being provided in a concentration within the boss unit or on the 
support wall can be prevented. 

[0073] The present invention relating to claim 23 (for example, see Fig. 8) is a 
vehicle automatic transmission (1) according to the twenty-first Claim, the hydraulic servo 
(30) of the aforementioned second clutch (C-2) is configured between the axial direction of 
the aforementioned planetary gear set (PU) and the aforementioned speed reduction planetary 
gear (DP). 
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[0074] Thus, the hydraulic servo of the second clutch is placed between the axial 
direction of the planetary gear set and the speed reduction planetary gear, and so in the case of 
using for an FR-type vehicle, for example, the planetary gear set and the output member of 
the automobile automatic transmission can be closer to one another, and a large torque can be 
transmitted at a relatively low speed, and the member that links the fourth rotation element 
that makes a high rotation at a relatively reverse speed and the output member can be 
shortened, and reduced weight can be designed. Further, this planetary gear set can be closer 
to the supporting unit of the shaft wherein the planetary gear set is placed, and the gear 
position can be stabilized. 

[0075] The present invention relating to claim 24 (for example, see Fig. 9) is a 
vehicle automatic transmission (1) according to the twenty-third Claim, the hydraulic servo 
(30) of the aforementioned second clutch (C-2) is configured between the axial direction of 
the hydraulic servo (20) of the aforementioned first clutch (C-1) and the hydraulic servo (50) 
of the aforementioned fourth clutch (C-4). 

[0076] Thus, the hydraulic servo of the second clutch is placed between the axial 
direction of the hydraulic servo of the first clutch and the hydraulic servo of the fourth clutch, 
and so can be placed between the axial direction of the planetary gear set and the speed 
reduction planetary gear. Therefore, the second clutch which has a relatively small volume 
can be placed on the inner circumferential side of the second linking member and the third 
linking member, and so the shaft length of the automobile automatic transmission can be 
made compact in the radial direction. 

[0077] The present invention relating to claim 25 (for example, see Fig. 10) is a 
vehicle automatic transmission (1) according to the twentieth Claim, the hydraulic servo (20) 
of the aforementioned first clutch (C-1) is configured between the axial direction of the 
aforementioned speed reduction planetary gear (DP) and the hydraulic servo (40) of the 
aforementioned third clutch (C-3), and on the boss unit (3b) extended from the 
aforementioned case (4); 

[0078] and wherein the hydraulic oil is supplied to the hydraulic servo (20) of the 
aforementioned first clutch (C-1) from the oil line (c21) provided within the aforementioned 
boss unit (3b). 

[0079] Thus, the hydrauUc servo of the first clutch is placed between the axial 
direction of the reduced speed planetary gear and the hydraulic servo of the third clutch, and 
on the boss unit extended from the case, and the hydraulic oil is supplied to the hydraulic 
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servo of the first clutch from the oil line provided within the boss unit, therefore, compared 
with the case wherein the hydraulic servo of the first clutch is placed on the input shaft, the 
length of the oil line can be made shorter and controllability can be improved. 

[0080] The present invention relating to claim 26 (for example, see Fig. 10) is a 
vehicle automatic transmission (1) according to the twenty- fifth Claim, the hydraulic servo 
(30) of the aforementioned second clutch (C-2) is configured on the side opposite from the 
aforementioned speed reduction planetary gear (DP) the axial direction as to the 
aforementioned planetary gear set (PU). 

[0081] Thus, the hydraulic servo of the second clutch is placed on the side opposite 
from the speed reduction planetary gear in the axial direction as to the planetary gear set, and 
so a large number of oil lines being provided in a concentration within the boss unit or on the 
support wall can be prevented. 

[0082] The present invention relating to claim 27 (for example, see Fig. 1 1) is a 
vehicle automatic transmission (1) according to the twenty-fifth Claim, the hydraulic servo 
(30) of the aforementioned second clutch (C-2) is configured between the axial direction of 
the aforementioned planetary gear set (PU) and the aforementioned speed reduction planetary 
gear (DP). 

[0083] Thus, the hydraulic servo of the second clutch is placed between the axial 
direction of the planetary gear set and the speed reduction planetary gear, and so in the case of 
using for an FR-type vehicle, for example, the planetary gear set and the output member of 
the automobile automatic transmission can be closer to one another, and a large torque can be 
transmitted at a relatively low speed, and the member that links the fourth rotation element 
that makes a high rotation at a relatively reverse speed and the output member can be 
shortened, and reduced weight can be designed. Further, this planetary gear set can be closer 
to the supporting unit of the shaft wherein the planetary gear set is placed, and the gear 
position can be stabilized. 

[0084] The present invention relating to claim 28 (for example, see Fig. 1 1) is a 
vehicle automatic transmission (1) according to the twenty-seventh Claim, the hydraulic servo 
(30) of the aforementioned second clutch (C-2) is configured between the axial direction of 
the aforementioned speed reduction planetary gear (DP) and the hydraulic servo (50) of the 
aforementioned fourth clutch (C-4). 

[0085] Thus, the hydraulic servo of the second clutch is placed between the axial 
direction of the reduced speed planetary gear and the hydraulic servo of the fourth clutch, and 
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so can be placed between the axial direction of the planetary gear set and the speed reduction 
planetary gear. Therefore, the second clutch which has a relatively small volume can be 
placed on the inner circumferential side of the friction plate of the third clutch, and so the 
shaft length of the automobile automatic transmission can be shortened. Further, the member 
that inputs the input rotation into the speed reduction planetary gear and the clutch drum of 
the second clutch can be made in common and so the shaft length of the automobile 
automatic transmission can be shortened. 

[0086] The present invention relating to claim 29 (for example, see Fig. 16) is a 
vehicle automatic transmission (1) according to the fifth Claim, wherein the aforementioned 
third clutch (C-3) is placed on the side opposite in the axial direction from the 
aforementioned planetary gear set (PU) as to the hydraulic servo (50) of the aforementioned 
fourth clutch (C-4); 

[0087] the aforementioned outer circumferential side linking path (140) comprises a 
first linking member which passes through the outer circumferential side of the 
aforementioned third clutch (C-3) and links the aforementioned input shaft (12) and the 
aforementioned fourth clutch (C-4); and 

[0088] the aforementioned inner circumferential side linking path comprises a 
second linking member (101) which links the aforementioned third clutch (C-3) and the 
aforementioned first rotation element (S2). 

[0089] Thus, a second linking member, wherein a large transmitting torque is input 
and can greatly accelerate rotation, can be placed on the inner circumferential side. Thus, 
reduced weight or improved controllability of the vehicle automatic transmission can be 
designed. 

[0090] The present invention relating to claim 30 (for example, see Fig. 16) is a 
vehicle automatic transmission (1) according to the twenty-ninth Claim, wherein the 
aforementioned fourth clutch (C-4) is linked to the aforementioned first rotation element (S2) 
via the aforementioned second linking member (101). 

[0091] Thus, the input rotation from the fourth clutch and the reduced speed 
rotation from the third clutch can share use of the second linking member so as to be capable 
of transmitting to the first rotation element. Thus, the number of parts can be reduced, and a 
light-weight and compact vehicle automatic transmission can be designed. 

[0092] The present invention relating to claim 3 1 (for example, see Fig. 16) is a 
vehicle automatic transmission (1) according to the twenty-ninth or thirtieth Claim, wherein 
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the clutch drum (52) of the aforementioned fourth clutch (C-4) is linked to the 
aforementioned second linking member (101), and also the clutch drum (52) of this 
aforementioned fourth clutch (C-4) is made capable of retaining by the aforementioned first 
retaining means (B-1). 

[0093] Thus, a member for linking the second linking member and the first 
retaining means becomes unnecessary, and the reduction in number of parts of the vehicle 
automatic transmission and a reduction in weight thereof is enabled. Further, the input 
rotation from the fourth clutch and the reduced speed rotation from the third clutch can be 
used together so as to reduce the weight of the second linking member which is capable of 
transmitting to the first rotation element, and thus, controllability of the vehicle automatic 
transmission can be improved. 

[0094] The present invention relating to claim 32 (for example, see Fig. 19) is a 
vehicle automatic transmission (1) according to one of the twenty-ninth through thirty-first 
Claims, wherein the hydraulic servo (40) of the aforementioned third clutch (C-3) is 
configured between the axial direction of the aforementioned speed reduction planetary gear 
(DP) and the hydraulic servo (50) of the aforementioned fourth clutch (C-4). 

[0095] Thus, the hydraulic servo of the third clutch is placed between the axial 
direction of the reduced speed planetary gear and the hydraulic servo of the fourth clutch, and 
therefore the hydraulic servo of the third clutch and the hydraulic servo of the fourth clutch 
can be placed in close proximity to each other, and the member (particularly the member for 
the purpose of linking from the third clutch to the second linking member) which transmits a 
relatively large torque which links the fourth clutch and the third clutch can be made short. 
Thus, reduced weight and improved controllability of the vehicle automatic transmission can 
be designed. 

[0096] The present invention relating to claim 33 (for example, see Fig. 19) is a 
vehicle automatic transmission (1) according to the twenty-ninth or thirtieth Claim, wherein 
the hydraulic oil is supplied to the hydraulic servo (40) of the aforementioned third clutch 
(C-3) via an oil line provided on the aforementioned support wall (120). 

[0097] Further, the hydraulic oil is supplied to the hydraulic servo of the third clutch 
via an oil hne provided on the support wall, and therefore the number of sealing rings can be 
reduced compared to the case of supplying the hydraulic oil via a member which relatively 
rotates from the oil line provided on the boss unit extended on the case of the input shaft, for 
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example. Thus, improved efficiency and improved controllability of the vehicle automatic 
transmission can be designed. 

[0098] The present invention relating to claim 34 (for example, see Fig. 20) is a 
vehicle automatic transmission (1) according to the thirty-second Claim, wherein the 
hydraulic oil is supplied to the hydraulic servo (40) of the aforementioned third clutch (C-3) 
via an oil line provided on the aforementioned input shaft (12). 

[0099] Thus, the hydraulic oil is supplied to the hydraulic servo of the third clutch 
from the oil line within the input shaft, and so compared to the case of supplying fi-om upon 
the boss unit, the diameter of the sealing rings become smaller, and sliding resistance fi"om 
the sealing rings can be reduced, and the controllability of the vehicle automatic transmission 
can be improved. 

[0100] The present invention relating to claim 35 (for example, see Fig. 19) is a 
vehicle automatic transmission (1) according to one of the thirty-second through thirty- fourth 
Claims, wherein the hydraulic servo (20) of the aforementioned first clutch (C-1) is placed on 
the side opposite in the axial direction from the aforementioned reduced speed planetary gear 
(DP) as to the aforementioned planetary gear set (PU). 

[0101] Thus, the first clutch can be placed on the side opposite of the reduced speed 
planetary gear in the axial direction as to the planetary gear set, and therefore the oil line to 
the first clutch and the oil line to the third clutch can be separated, and oil lines can be 
prevented fi*om becoming concentrated. 

[0102] The present invention relating to claim 36 (for example, see Fig. 19) is a 
vehicle automatic transmission (1) according to the thirty-fifth Claim, wherein the hydraulic 
servo (20) of the aforementioned first clutch (C-1) is placed upon the boss unit (3d) which is 
extended from the aforementioned case (4); and 

[0103] the hydraulic oil is supplied to the hydraulic servo (20) of the 
aforementioned first clutch (C-1) from the oil line provided within the aforementioned boss 
unit (3d). 

[0104] Thus, the hydraulic oil is supplied to the hydraulic servo of the first clutch, 
via the oil line provided on the boss unit, and therefore compared to the case, for example, of 
being supplied fi-om the boss unit via an oil line provided on the input shaft, in other words 
compared to the case that the hydraulic oil is supplied via a member which relatively rotates, 
the number of sealing rings can be reduced. Thus, improved efficiency and improved 
controllability of the vehicle automatic transmission can be designed. 
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[0105] The present invention relating to claim 37 (for example, see Fig. 20) is a 
vehicle automatic transmission (1) according to the thirty-fifth Claim, wherein the hydraulic 
oil is supplied to the hydraulic servo (20) of the aforementioned first clutch (C-1) via an oil 
line provided on the aforementioned input shaft (12). 

[0106] Thus, the hydraulic oil is supplied to the hydraulic servo of the first clutch 
from the oil line within the input shaft, and so compared to the case of supplying fi-om upon 
the boss unit, the diameter of the sealing rings become smaller, and sliding resistance fi-om 
the sealing rings can be reduced, and the controllability of the vehicle automatic transmission 
can be improved. 

[0107] The present invention relating to claim 38 (for example, see Fig. 19) is a 
vehicle automatic transmission (1) according to one of the thirty-fifth through thirty-seventh 
Claims, wherein the hydraulic servo (30) of the aforementioned second clutch (C-2) is placed 
between the axial direction of the aforementioned planetary gear set (PU) and the 
aforementioned reduced speed planetary gear (DP), 

[0108] Thus, the second clutch, wherein a relatively smaller transmitting torque 
volume is sufficient, can be placed on the inner circumferential side of the third clutch which 
requires a relatively large transmitting torque volume, and the axial length of the vehicle 
automatic transmission can be shortened. 

[0109] The present invention relating to claim 39 (for example, see Fig. 20) is a 
vehicle automatic transmission (1) according to one of the thirty-fifth through thirty-seventh 
Claims, wherein the hydraulic servo (30) of the aforementioned second clutch (C-2) is placed 
on the side opposite in the axial direction fi-om the aforementioned reduced speed planetary 
gear (DP) as to the aforementioned planetary gear set (PU). 

[0110] Thus, the hydraulic servo of the second clutch is placed on the side opposite 
in the axial direction from the reduced speed planetary gear as to the aforementioned 
planetary gear set, and therefore multiple oil lines can be prevented from being provided 
concentrated within the boss unit or on the support wall. 

[0111] The present invention relating to claim 40 (for example, see Fig. 21) is a 
vehicle automatic transmission (1) according to one of the thirty-second through thirty-fourth 
Claims, wherein the hydraulic servo (20) of the aforementioned first clutch (C-1) is placed 
between the axial direction of the hydraulic servo (50) of the aforementioned fourth clutch 
(C-4) and the aforementioned planetary gear set (PU). 
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[0112] The present invention relating to claim 41 (for example, see Fig. 21) is a 
vehicle automatic transmission (1) according to the fortieth Claim, wherein the hydraulic oil 
is supplied to the hydraulic servo (20) of the aforementioned first clutch (C-1) via an oil line 
provided on the aforementioned input shaft (12). 

[0113] The present invention relating to claim 42 (for example, see Fig. 21) is a 
vehicle automatic transmission (1) according to the fortieth or forty-first Claims, wherein the 
hydraulic servo (30) of the aforementioned second clutch (C-2) is placed on the side opposite 
in the axial direction from the aforementioned reduced speed planetary gear (DP) as to the 
aforementioned planetary gear set (PU). 

[0114] Thus, the hydraulic servo of the second clutch is placed on the side opposite 
in the axial direction from the reduced speed planetary gear as to the aforementioned 
planetary gear set, and so multiple oil lines can be prevented from being provided 
concentrated within the boss unit or on the support wall. 

[0115] The present invention relating to claim 43 (for example, see Fig. 16) is a 
vehicle automatic transmission (1) according to one of the twenty-ninth through thirty- first 
Claims, wherein the hydraulic servo (40) of the aforementioned third clutch (C-3) is placed 
on the side opposite in the axial direction from the aforementioned hydraulic servo (50) of the 
aforementioned fourth clutch (C-4) as to the aforementioned reduced speed planetary gear 
(DP), and on the boss unit which extends from the aforementioned case (4); and 

[0116] the hydraulic oil is supplied to the hydraulic servo (40) of the 
aforementioned third clutch (C-3) via an oil line provided within the aforementioned boss 
unit (3b). 

[0117] Thus, the hydraulic servo of the third clutch is placed on the side opposite in 
the axial direction from the hydraulic servo of the fourth clutch as to the reduced speed 
planetary gear, and on the boss unit which extends from the case, and the hydraulic oil is 
supplied to the hydraulic servo of the third clutch via the oil line provided within the boss 
unit, and so the hydraulic oil pressure is supplied to the third clutch so as to be capable of 
engaging, while linking the third clutch as the second linking member. 

[01 18] The present invention relating to claim 44 (for example, see Fig. 16) is a 
vehicle automatic transmission (1) according to the forty-third Claim, wherein the hydraulic 
servo (20) of the aforementioned first clutch (C-1) is placed on the side opposite in the axial 
direction from the aforementioned reduced speed planetary gear (DP) as to the 
aforementioned planetary gear set (PU). 
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[0119] Thus, the hydraulic servo of the first clutch is placed on the side opposite in 
the axial direction from the aforementioned reduced speed planetary gear as to the 
aforementioned planetary gear set, and so multiple oil lines can be prevented from being 
provided concentrated within the boss unit or on the support wall. 

[0120] The present invention relating to claim 45 (for example, see Fig. 16) is a 
vehicle automatic transmission (1) according to the forty- fourth Claim, wherein the hydraulic 
servo (20) of the aforementioned first clutch (C-1) is placed on the boss unit (3d) which 
extends from the aforementioned case(4); and 

[0121] the hydraulic oil is supplied to the hydraulic servo (20) of the 
aforementioned first clutch (C-1) via an oil line provided within the aforementioned boss unit 
(3d). 

[0122] Thus, compared to the case of supplying the hydraulic oil to the hydraulic 
servo of the first clutch from the oil line within the input shaft, the oil line can be shortened, 
and the controllability of the vehicle automatic transmission can be improved. 

[0123] The present invention relating to claim 46 (for example, see Fig. 17) is a 
vehicle automatic transmission (1) according to the forty- fourth Claim, wherein the hydraulic 
oil is supplied to the hydraulic servo (20) of the aforementioned first clutch (C-1) via an oil 
line provided on the aforementioned input shaft (12). 

[0124] Thus, the hydraulic oil is supplied to the hydraulic servo of the first clutch 
via an oil line provided on the input shaft, and so compared to the case of supplying firom the 
boss unit, the diameter of the sealing rings become smaller, and sliding resistance by the 
sealing rings can be reduced, and the controllability of the vehicle automatic transmission can 
be improved. 

[0125] The present invention relating to claim 47 (for example, see Fig. 16) is a 
vehicle automatic transmission (1) according to one of the forty-third through forty-sixth 
Claims, wherein the hydraulic servo (30) of the aforementioned second clutch (C-2) is placed 
between the axial direction of the aforementioned reduced speed planetary gear (DP) as to the 
aforementioned planetary gear set (PU). 

[0126] Thus, the second clutch, wherein a relatively smaller transmitting torque 
volume is sufficient, can be placed on the inner circumferential side of the third clutch which 
requires a relatively large transmitting torque volume, and the axial length of the vehicle 
automatic transmission can be shortened. 
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[0127] The present invention relating to claim 48 (for example, see Fig. 17) is a 
vehicle automatic transmission (1) according to one of the forty-third through forty-sixth 
Claims, wherein the hydraulic servo (30) of the aforementioned second clutch (C-2) is placed 
on the side opposite of the aforementioned reduced speed planetary gear (DP) in the axial 
direction as to the aforementioned planetary gear set (PU). 

[0128] Thus, the hydraulic servo of the second clutch is placed on the side opposite 
in the axial direction from the reduced speed planetary gear as to the planetary gear set, and so 
multiple oil lines can be prevented from being provided concentrated within the boss unit or 
on the support wall. 

[0129] The present invention relating to claim 49 (for example, see Fig. 1) is a 
vehicle automatic transmission (1) according to one of the sixth through forty-eighth Claims, 
wherein the aforementioned reduced speed planetary gear (DP) and the aforementioned 
planetary gear set (PU) are arrayed on the same axis in the axial direction. 

[0130] Thus, the aforementioned reduced speed planetary gear (DP) and the 
aforementioned planetary gear set (PU) are arrayed on the same axis in the axial direction, 
and therefore can be easily loaded onto an FR vehicle. 

[0131] The present invention relating to claim 50 (for example, see Fig. 1) is a 
vehicle automatic transmission (1) according to one of the sixth through forty-ninth Claims, 
wherein the aforementioned output member is an output shaft (15) which transmits the 
rotation on the same axis as the aforementioned input shaft (12), 

[0132] Thus, the vehicle automatic transmission can be suitable for use in an FR 
type vehicle. 

[0133] The present invention relating to claim 51 (for example, see Fig. 12) is a 
vehicle automatic transmission (1) according to one of the sixth through forty-ninth Claims, 
wherein the aforementioned output member is a counter gear (150) which transmits the 
rotation to a shaft which is parallel to the aforementioned input shaft (12). 

[0134] Thus, the vehicle automatic transmission can be suitable for use in an FF 
type vehicle. 

[0135] The present invention relating to claim 52 (for example, see Fig. 12) is a 
vehicle automatic transmission (1) according to the fifty- first Claim, wherein the 
aforementioned counter gear (150) is placed between the axial direction of the 
aforementioned reduced speed planetary gear (DP) and the aforementioned planetary gear set 
(PU). 
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[0136] The present invention relating to claim 53 (for example, see Fig. 12) is a 
vehicle automatic transmission (1) according to the fifty-first Claim, wherein the 
aforementioned counter gear (150) is placed adjacent to the aforementioned support wall 
(120) on the side opposite the aforementioned fourth clutch (C-4), and is supported by this 
support wall (120) so as to be capable of rotating. 

[0137] Thus, the counter gear and the hydraulic servo of the fourth clutch can be 
supported both using the support wall. Therefore, the number of parts can be reduced, and a 
vehicle automatic transmission which is light-weight and compact can be designed. 

[0138] The present invention relating to claim 54 (for example, see Fig. 1) is a 
vehicle automatic transmission (1) according to one of the sixth through fifty-third Claims, 
wherein the aforementioned reduced speed planetary gear comprises a double pinion 
planetary gear (DP) which has a first sun gear (SI) wherein the rotation is fixed, a first pinion 
gear (PI) which meshes with the aforementioned first sun gear (SI), a second pinion gear 
(P2) which meshes with the aforementioned first pinion gear (PI), a first carrier (CRl) which 
supports the aforementioned first pinion gear (PI) and the aforementioned second pinion gear 
(P2) so as to be capable of rotating and is also constantly linked to the aforementioned input 
shaft (12), and a first ring gear (Rl) which meshes with the aforementioned second pinion 
gear (P2) and also outputs the aforementioned reduced speed rotation. 

[0139] Thus, the reduced speed rotation wherein the speed of the input rotation of 
the input shaft is reduced can be output firom the first ring gear. 

[0140] The present invention relating to claim 55 (for example, see Fig. 1) is a 
vehicle automatic transmission (1) according to one of the sixth through fifty-fourth Claims, 
wherein the aforementioned planetary gear set (PU) comprises a second sun gear (82), a third 
sun gear (S3), a third pinion gear (P3) which meshes with the aforementioned third sun gear 
(S3), a fourth pinion gear (P4) which meshes with the aforementioned second sun gear (S2) 
and also meshes with the aforementioned third pinion gear (P3), a second carrier (CR2) which 
supports the aforementioned third pinion gear (P3) and the aforementioned fourth pinion gear 
(P4) so as to be capable of rotating, and a second ring gear (R2) which mesh to the 
aforementioned fourth pinion gear (P4), wherein 

[0141] the aforementioned first rotation element is comprised of the aforementioned 
second sun gear (S2), 

[0142] the aforementioned second rotation element is comprised of the 
aforementioned third sun gear (S3), 
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[0143] the aforementioned third rotation element is comprised of the 
aforementioned second carrier (CR2), 

[0144] the aforementioned fourth rotation element is comprised of the 
aforementioned second ring gear (R2). 

[0145] Thus, the planetary gear set can be constructed as a so-called Ravigneaux- 
type planetary gear, and while high speed rotation of the various rotation elements can be 
prevented, a favorable gear ratio can be obtained. 

[0146] The present invention relating to claim 56 (see Fig. 1, for example), is the 
automobile automatic transmission (1) according to one of Claims 6 through 55, wherein; 

[0147] a forward first speed by engaging the aforementioned first clutch (C-1) and 
by retaining the aforementioned second retaining means (F-1 or B-2); 

[0148] a forward second speed by engaging the aforementioned first clutch (C-1) 
and by retaining the aforementioned first retaining means (B-1); 

[0149] a forward third speed by engaging the aforementioned first clutch (C-1) and 
the aforementioned third clutch (C-3); 

[0150] a forward fourth speed by engaging the aforementioned first clutch (C-1) and 
the aforementioned fourth clutch (C-4); 

[0151] a forward fifl:h speed by engaging the aforementioned first clutch (C-1) and 
the aforementioned second clutch (C-2); 

[0152] a forward sixth speed by engaging the aforementioned second clutch (C-2) 
and the aforementioned fourth clutch (C-4); 

[0153] a forward seventh speed by engaging the aforementioned second clutch 
(C-2) and the aforementioned third clutch (C-3); 

[0154] a forward eighth speed by engaging the aforementioned second clutch (C-2) 
and by retaining the aforementioned first retaining means (B-1); 

[0155] a reverse speed by engaging the aforementioned third clutch (C-3) or the 
aforementioned fourth clutch (C-4) and by retaining the aforementioned second retaining 
means (B-2). 

[0156] Thus, a forward first speed is achieved by engaging the aforementioned first 
clutch (C-1) and by retaining the aforementioned second retaining means (F-1 or B-2); a 
forward second speed is achieved by engaging the aforementioned first clutch (C-1) and by 
retaining the aforementioned first retaining means (B-1); a forward third speed is achieved by 
engaging the aforementioned first clutch (C-1) and the aforementioned third clutch (C-3); a 
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forward fourth speed is achieved by engaging the aforementioned first clutch (C-1) and the 
aforementioned fourth clutch (C-4); a forward fifth speed is achieved by engaging the 
aforementioned first clutch (C-1) and the aforementioned second clutch (C-2); a forward sixth 
speed is achieved by engaging the aforementioned second clutch (C-2) and the 
aforementioned fourth clutch (C-4); a forward seventh speed is achieved by engaging the 
aforementioned second clutch (C-2) and the aforementioned third clutch (C-3); a forward 
eighth speed is achieved by engaging the aforementioned second clutch (C-2) and by retaining 
the aforementioned first retaining means (B-1); a reverse speed is achieved by engaging the 
aforementioned third clutch (C-3) or the aforementioned fourth clutch (C-4) and by retaining 
the aforementioned second retaining means (B-2), 

[0157] The above-mentioned reference numerals within parentheses are for the 
purpose of reference to the diagrams, and also, the above-mentioned figure numerals within 
parentheses are for the purpose of referencing one example of contrasting representative 
diagrams, but this is to facilitate understanding the invention, and does not influence the 
configuration of the Claims in any way. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0158] Fig. 1 is a cross-sectional diagram illustrating an automatic transmission 1 1 
relating to a first embodiment; 

[0159] Fig, 2 is a skeleton diagram illustrating the automatic transmission 1 1; 

[0160] Fig. 3 is an operating chart of the automatic transmission 1 1; 

[0161] Fig. 4 is a speed line diagram of the automatic transmission li; 

[0162] Fig. 5 is a cross-sectional diagram illustrating an automatic transmission I2 
relating to a second embodiment; 

[0163] Fig. 6 is a cross-sectional diagram illustrating an automatic transmission I3 
relating to a third embodiment; 

[0164] Fig. 7 is a cross-sectional diagram illustrating an automatic transmission I4 
relating to a fourth embodiment; 

[0165] Fig. 8 is a cross-sectional diagram illustrating an automatic transmission I5 
relating to a fifl:h embodiment; 

[0166] Fig. 9 is a cross-sectional diagram illustrating an automatic transmission U 
relating to a sixth embodiment; 

[0167] Fig. 10 is a cross-sectional diagram illustrating an automatic transmission I7 
relating to a seventh embodiment; 
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[0168] Fig. 11 is a cross-sectional diagram illustrating an automatic transmission Ig 
relating to an eighth embodiment; 

[0169] Fig. 12 is a cross-sectional diagram illustrating an automatic transmission I9 
relating to a ninth embodiment; 

[0170] Fig. 13 is a cross-sectional diagram illustrating an automatic transmission lio 
relating to a tenth embodiment; 

[0171] Fig. 14 is a cross-sectional diagram illustrating an automatic transmission 1 1 1 
relating to an eleventh embodiment; 

[0172] Fig. 15 is a cross-sectional diagram illustrating an automatic transmission I12 
relating to a twelfth embodiment; 

[0173] Fig. 16 is a cross-sectional diagram illustrating an automatic transmission I13 
relating to a thirteenth embodiment; 

[0174] Fig. 17 is a cross-sectional diagram illustrating an automatic transmission 1 14 
relating to a fourteenth embodiment; 

[0175] Fig. 18 is a cross-sectional diagram illustrating an automatic transmission I15 
relating to a fifteenth embodiment; 

[0176] Fig. 19 is a cross-sectional diagram illustrating an automatic transmission I16 
relating to a sixteenth embodiment; 

[0177] Fig. 20 is a cross-sectional diagram illustrating an automatic transmission I17 
relating to a seventeenth embodiment; 

[0178] Fig. 21 is a cross-sectional diagram illustrating an automatic transmission lis 
relating to an eighteenth embodiment; 

[0179] Fig. 22 is a cross-sectional diagram illustrating an automatic transmission 1 19 
relating to a nineteenth embodiment; 

[0180] Fig. 23 is a cross-sectional diagram illustrating an automatic transmission I20 
relating to a twentieth embodiment; 

[0181] Fig. 24 is a cross-sectional diagram illustrating an automatic transmission I21 
relating to a twenty-first embodiment; 

[0182] Fig. 25 is a cross-sectional diagram illustrating an automatic transmission I22 
relating to a twenty-second embodiment; 

[0183] Fig. 26 is a cross-sectional diagram illustrating an automatic transmission I23 
relating to a twenty-third embodiment; 
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[0184] Fig. 27 is a cross-sectional diagram illustrating an automatic transmission I24 
relating to a twenty-fourth embodiment; 

[0185] Fig. 28 is a cross-sectional diagram illustrating an automatic transmission I25 
relating to a twenty-fifth embodiment; 

[0186] Fig. 29 is a cross-sectional diagram illustrating an automatic transmission I26 
relating to a twenty-sixth embodiment. 

DETAILED DESCRIPTION OF EMBODIMENTS 

<First Embodiment> 

[0187] The first embodiment relating to the present invention will be described 
below following Fig. 1 through 4. Fig. 1 is a cross-sectional diagram illustrating an automatic 
transmission 1 1 relating to a first embodiment, Fig. 2 is a skeleton diagram illustrating the 
automatic transmission li. Fig. 3 is an operating chart of the automatic transmission li. Fig. 4 
is a speed line diagram of the automatic transmission 1 1 . 

[0188] In the following descriptions, the top, bottom, left, and right in Fig. 1 will be 
described corresponding to the "top", "bottom", "front", and "back", in this order, in the actual 
automobile automatic transmission 1 1 (hereafter may be simply called "automatic 
transmission"). Accordingly, for example, the lower side in the vertical direction within 
Fig. 1 the input shaft 12, the intermediate shaft 13, and the output shaft 15 of the speed 
shifting mechanism 2\ of the automatic transmission 1 1 are illustrated from left to right on the 
same straight line, but these are actually lined up in this order from the fi:*ont to the back on 
approximately the center axis of the speed shifting mechanism 2| . Here, the above-described 
input shaft 12 and intermediate shaft 13 have the back portion of the input shaft 12 and the 
fi-ont portion of the intermediate shaft 13 splined, and in a broader sense comprise the input 
shaft integrally. Further, the direction following the lengthwise direction of the input shaft is 
the "axial direction", the direction that is orthogonal to the axial direction is the "radial 
direction", and further regarding the location of the radial direction, the side close to the shaft 
is the "inner diameter side (inner circumferential side)", and the side far from the shaft is the 
"outer diameter side (outer circumferential side)". Further, the "retaining means" refers to 
retaining means including a multiple disk brake, a handbrake, or a one-way clutch. Further, 
"opening" refers to facing the portion not forming the hydraulic servo unit of the clutch drum 
towards the direction in which the piston moves at the time of engaging the clutch, in other 
words refers to the open portion of the clutch drum that is in a U-shape when viewed cross- 
sectionally. 
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[0189] First, an approximate configuration of the automatic transmission 1 1 wherein 
the present invention can be applied is described following Fig. 2. As illustrated in Fig. 2, an 
automatic transmission 1 1 suitable for use in an FR type (front engine, rear drive) automobile, 
for example, has an input shaft 1 1 of an automatic transmission 1 1 that can connect to an 
engine not illustrated, and comprises a torque converter 7 with the axial direction of this input 
shaft 1 1 as the center, and a speed shifting mechanism 2]. 

[0190] The above-mentioned torque converter 7 has a pump impeller 7a that is 
connected to the input shaft 1 1 of the automatic transmission 1 1 and a turbine runner 7b to 
which the rotation of this pump impeller 7a is transmitted via the operating fluid, and this 
turbine runner 7b is connected to the input shaft 12 of the above-mentioned speed shifting 
mechanism 2\ that is configured coaxially with the above-mentioned input shaft 1 1 . Further, 
this torque converter 7 comprises a lockup clutch 10, and when this lockup clutch 10 is 
engaged by the oil pressure control of the unshown oil pressure control device, the rotation of 
the input shaft 1 1 of the above-mentioned automatic transmission 1 1 is directly transmitted to 
the input shaft 12 of the speed shifting mechanism 2\. 

[0191] The above-mentioned speed shifting mechanism 2\ comprises a planetary 
gear (speed reduction planetary gear) DP on an input shaft 12 (and an intermediate shaft 13 to 
be described in detail below) and a planetary gear unit (planetary gear set) PU. The above- 
mentioned planetary gear DP comprises a sun gear SI, a carrier CRl, and a ring gear Rl, and 
is a so-called double pinion planetary gear wherein the pinion P2 that meshes with the ring 
gear Rl and the pinion PI that meshes with the sun gear SI are configured so as to mesh with 
one another. 

[0192] Further, the planetary gear unit PU has as the four rotation elements a sun 
gear S2 (the first rotation element as one of the two rotation elements), a sun gear S3 (the 
second rotation element as one of the two rotation elements), a carrier CR2 (CR3) (the third 
rotation element), and a ring gear R3 (R2) (the fourth rotation element), and is a so-called 
Ravigneaux-type planetary gear wherein this carrier CR2 has a long pinion P4 that meshes 
with the sun gear S2 and the ring gear R3, and a short pinion P3 that meshes with the sun gear 
S3, that are configured so as to mesh with each other. 

[0193] The sun gear SI of the above-mentioned planetary gear DP is connected to 
the boss unit 3b that is fixed to the transmission case 3 to be described in detail below 
integrally and the rotation thereof is fixed. Further, the above-mentioned carrier CRl is 
connected to the above-mentioned input shaft 12, and has the same rotation as the rotation of 
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this input shaft 12 (hereafter referred to as "input rotation") while also being connected to the 
fourth clutch C-4 (input transmitting clutch). Further, the ring gear Rl has a reduced speed 
rotation from the reduced speed of the input rotation from the carrier CRl with this input 
rotation and this sun gear SI that is fixed, while also being connected to the first clutch C-1 
(reduced speed transmitting clutch) and the third clutch C-3 (reduced speed transmitting 
clutch). 

[0194] The sun gear S2 of the above-mentioned planetary gear unit PU is connected 
to the first brake B-1 and is capable of being fixed as to the transmission case 3, while also 
being connected to the above-mentioned fourth clutch C-4 and the above-mentioned third 
clutch C-3, and the input rotation of the above-mentioned carrier CRl is capable of being 
input via the fourth clutch C-4 and the reduced speed rotation of the above-mentioned ring 
gear Rl is capable of being input via the third clutch C-3. Further, the above-mentioned sun 
gear S3 is connected to the first clutch C-1, and the reduced speed rotation of the above- 
mentioned ring gear Rl is capable of being input. 

[0195] Further, the above-mentioned carrier CR2 is connected to the second clutch 
C-2 wherein the rotation of the input shaft 12 is input via the intermediate shaft 13, and the 
input rotation is capable of being input via this second clutch C-2, and is further connected to 
the one-way clutch F-1 and the second brake B-2, and the rotation in one direction is 
controlled as to the transmission case 3 via this one-way clutch F-1, while also the rotation is 
capable of being fixed via this second brake B-2. Also, the above-mentioned ring gear R3 is 
connected to the output shaft 1 5 that outputs the rotation to a drive wheel not shown. 

[0196] Continuing, based on the above-mentioned configuration, the operation of 
the speed shifting mechanism 2\ will be described following Fig. 2, Fig. 3, and Fig. 4. Now, 
in the speed line diagram illustrated in Fig. 4, the vertical axis illustrates the rotation count of 
each of the rotation elements (each gear), and the horizontal axis illustrates corresponding to 
the gear ratio of these rotation elements. Further, with the planetary gear DP portion of this 
speed line diagram, the vertical axis in the horizontal direction far edge portion (the left side 
of Fig. 4) corresponds to the sun gear SI, and the vertical axis thereafter in the diagram in 
order towards the right side corresponds to the ring gear Rl and the carrier CRl . Further, 
with the planetary gear unit PU portion of this speed line diagram, the vertical axis in the 
horizontal direction far edge portion (the right side of Fig. 4) corresponds to the sun gear S3, 
and the vertical axis thereafter in the diagram in order towards the left side corresponds to the 
ring gear R3 (R2), the carrier CR2 (CR3), and the sun gear S2. 
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[0197] For example, in a D (drive) range with a forward first speed (1st), the first 
clutch C-1 and the one-way clutch F-1 are engaged, as illustrated in Fig. 3. Then as 
illustrated in Fig. 2 and 4, the rotation of the ring gear Rl with a reduced speed rotation from 
the carrier CRl that is the input rotation and the fixed sun gear SI is input to the sun gear S3 
via the first clutch C-1 . Further, the rotation of the carrier CR2 is limited to one direction 
(correct rotation direction); in other words, the reverse rotation of the carrier CR2 is 
prevented and is in a fixed state. Then, the reduced speed rotation that has been input to the 
sun gear S3 is output to the ring gear R3 via the fixed carrier CR2, and the correct rotation as 
forward speed 1 is output from the output shaft 15. 

[0198] During engine braking (during coasting), the second brake B-2 is retained 
and the carrier CR2 is fixed, and the above-mentioned forward first speed state is maintained 
while preventing the correct rotation of this carrier CR2. Further, during this forward first 
speed, the reverse rotation of the carrier CR2 is prevented by the one-way clutch F-1, and also 
the correct rotation is enabled, so for example when the forward first speed is achieved by 
switching from a non-driving range to a driving range, the automatic engaging of the one-way 
clutch F-1 can be smoothly performed. 

[0199] With the forward second speed (2nd), the first clutch C-1 is engaged and the 
first brake B-1 is retained, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and Fig. 4, the 
rotation of the ring gear Rl with a reduced speed rotation from the carrier CRl that is the 
input rotation and the fixed sun gear SI is input to the sun gear S3 via the first clutch C-1. 
Further, the rotation of the sun gear S2 is fixed by the retaining of the first brake B-1 . Then 
the carrier CR2 has a reduced speed rotation that is a lower rotation than that of the sun gear 
S3, and the reduced speed rotation input to this sun gear S3 is output to the ring gear R3 via 
this carrier CR2, and the correct rotation as the forward second speed is output from the 
output shaft 15. 

[0200] With the forward third speed (3rd), the first clutch C-1 and the third clutch 
C-3 are engaged, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and Fig. 4, the rotation 
of the ring gear Rl with a reduced speed rotation from the carrier CRl that is the input 
rotafion and the fixed sun gear SI is input to the sun gear S3 via the first clutch C-1. Further, 
the reduced speed rotation of the ring gear Rl is input to the sun gear 82 by the engaging of 
the third clutch C-3. In other words, the reduced speed rotation of the ring gear Rl is input to 
the sun gear S2 and the sun gear S3, and therefore the planetary gear unit PU becomes 
directly coupled at the reduced speed rotation, and the reduced speed rotation is output 
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without change to the ring gear R3, and the correct rotation as the forward third speed is 
output from the output shaft 15. 

[0201] With the forward fourth speed (4th), the first clutch C-1 and the fourth clutch 
C-4 are engaged, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and Fig. 4, the rotation 
of the ring gear Rl with a reduced speed rotation from the carrier CRl that is the input 
rotation and the fixed sun gear S I is input to the sun gear S3 via the first clutch C-1 . Further, 
the input rotation of the carrier CRl is input to the sun gear S2 by the engaging of the fourth 
clutch C-4. Then the carrier CR2 has a reduced speed rotation that is a higher rotation than 
that of the sun gear S3, and the reduced speed rotation input to this sun gear S3 is output to 
the ring gear R3 via this carrier CR2, and the correct rotation as the forward fourth speed is 
output from the output shaft 15. 

[0202] With the forward fifth speed (5th), the first clutch C-1 and the second clutch 
C-2 are engaged, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and Fig. 4, the rotation 
of the ring gear Rl with a reduced speed rotation from the carrier CRl that is the input 
rotation and the fixed sun gear SI is input to the sun gear S3 via the first clutch C-1. Further, 
the input rotation is input to the carrier CR2 by the engaging of the second clutch C-2. Then 
from the reduced speed rotation that has been input to this sun gear S3 and the input rotation 
that has been input to the carrier CR2, a higher reduced speed rotation than that of the above- 
mentioned forward fourth speed is output fi-om the ring gear R3, and the correct rotation as 
the forward fifth speed is output fi-om the output shaft 15. 

[0203] With the forward sixth speed (6th), the second clutch C-2 and the fourth 
clutch C-4 are engaged, as illustrated in Fig. 3. Then as illustrated in Fig, 2 and Fig. 4, the 
input rotation of the carrier CRl is input to the sun gear S2 by the engaging of the fourth 
clutch C-4. Further, the input rotation is input to the carriers CR2 by the engaging of the 
second clutch C-2. In other words, the input rotation is input to the sun gear S2 and the 
carrier CR2, and therefore the planetary gear unit PU becomes directly coupled at the input 
rotation, and the input rotation is output without change to the ring gear R3, and the correct 
rotation as the forward sixth speed is output fi-om the output shaft 15. 

[0204] With the forward seventh speed (7th), the second clutch C-2 and the third 
clutch C-3 are engaged, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and Fig. 4, the 
rotation of the ring gear Rl with a reduced speed rotation from the carrier CRl that is the 
input rotation and the fixed sun gear S 1 is input to the sun gear S2 via the third clutch C-3. 
Further, the input rotation is input to the carrier CR2 by the engaging of the second clutch 
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C-2. Then from the reduced speed rotation that has been input to this sun gear S2 and the 
input rotation that has been input to the carrier CR2, a sHghtly higher accelerated speed 
rotation than that of the input rotation is output from the ring gear R3, and the correct rotation 
as the forward seventh speed is output from the output shaft 15. 

[0205] With the forward eighth speed (8th), the second clutch C-2 is engaged and 
the first brake B-1 is retained, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and Fig. 4, 
the input rotation of the carrier CR2 is input by the engaging of the second clutch C-2. 
Further, the rotation of the sun gear S2 is fixed by the retaining of the first brake B-1. Then 
from the fixed sun gear S2, the input rotation of the carrier CR2 as a higher accelerated speed 
rotation than that of the above-mentioned forward seventh speed is output from the ring gear 
R3, and the correct rotation as the forward eighth speed is output from the output shaft 15. 

[0206] With the first reverse speed (Revl), the third clutch C-3 is engaged and the 
second brake B-2 is retained, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and Fig. 4, 
the rotation of the ring gear Rl with a reduced speed rotation from the carrier CRl that is the 
input rotation and the fixed sun gear SI is input to the sun gear S2 via the third clutch C-3. 
Further, the rotation of the carrier CR2 is fixed by the retaining of the second brake B-2. 
Then the reduced speed rotation that has been input to the sun gear S2 is output to the ring 
gear R3 via the fixed carrier CR2, and the reverse rotation as the first reverse speed is output 
from the output shaft 15. 

[0207] With the second reverse speed (Rev2), the fourth clutch C-4 is engaged and 
the second brake B-2 is retained, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and 
Fig. 4, the input rotation of the carrier CRl is input to the sun gear S2 by the engaging of the 
fourth clutch C-4. Further, the rotation of the carrier CR2 is fixed by the retaining of the 
second brake B-2. Then the input rotation that has been input to the sun gear S2 is output 
from the ring gear R3 via the fixed carrier CR2, and the reverse rotation as the second reverse 
speed is output from the output shaft 15. 

[0208] Now, for example in a P (parking) range or an N (neutral) range, the first 
clutch C-1, the second clutch C-2, the third clutch C-3, and the fourth clutch C-4 are 
disengaged. Then between the carrier CRl and the sun gear S2, and between the ring gear Rl 
and the sun gear S2 and the sun gear S3, in other words between the planetary gear DP and 
the planetary gear unit PU are in a state of separation. Further, between the input shaft 12 
(the intermediate shaft 13) and the carrier CR2 are in a state of separation. Thus, the motive 
power transmitting between the input shaft 12 and the planetary gear unit PU is in a state of 
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separation, and in other words motive power transmitted between the input shaft 12 and the 
output shaft 15 is in a state of separation, 

[0209] With the above-described construction for the purpose of achieving multiple 
speed shifting, in the case that the second clutch C-2 and the third clutch C-3 are engaged and 
the forward seventh speed (7th) is achieved, and the second clutch C-2 is engaged and the 
first brake B-1 is retained and the forward eighth speed (8th) is achieved, since the first clutch 
is released, the sun gear C3 is in a free state, and results in a rotation of an extremely high 
rotation as illustrated in the speed line diagram of Fig. 4. 

[0210] Further, in the case that the first clutch C-1 and the second clutch C-2 are 
engaged and the forward fifth speed (5th) is achieved, since the third clutch C-3 and the 
fourth clutch C-4 and the first brake B-1 are released, the sun gear C2 is in a fi"ee state, and 
results in a rotation of an extremely high rotation as illustrated in the speed line diagram of 
Fig. 4. 

[0211] Further, during high speed driving, that is to say when C-2 is engaged at a 
high speed (5th through 8th), with an engaging element (in other words, C-1 at 5th, C-4 at 
6th, C-3 at 7th, and B-1 at 8th) which is engaged other than the clutch C-2, in the case that the 
oil supply to the hydraulic servo of these engaging elements for some reason has been 
discontinued, the output member is rotated by a drive wheel during driving and does not 
change the rotations, but due to the release of the friction engaging element to be engaged, the 
burden decreases and the engine rotation count increases, which can disadvantageously result 
in the input shaft rotation count increasing. In other words, the high speed rotation of the 
input shaft is input to the planetary gear unit PU by the engaging of the clutch C-2, while 
rotation count of the output member is in the state of fixed rotation count corresponding to 
the vehicle speed at that point in time, and the rotation of the element of the planetary gear 
unit PU can disadvantageously become extremely high. To specifically describe one 
example, for example during driving at speed seven which is achieved by engaging the clutch 
C-2 and the clutch C-3, the oil pressure supply to the hydraulic servo of the clutch C-3 is 
discontinued for some reason when the vehicle speed is low, and further when the engine 
burden is accelerated by the driver pressing down on the accelerator, the engine is an 
unloaded state which cannot achieve a speed change and so races to a high rotation, and 
combined with the output member being in a low rotation, the predetermined rotation element 
of the planetary gear unit PU which transmits movement by the clutch C-3 has can 
disadvantageously become high speed. If we consider that the rotation of the rotation element 
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of one portion of the planetary gear unit PU becomes extremely high, the member which 
transmits movement to the rotation element of one portion of the above-described planetary 
gear unit PU needs to have the strength thereof ensured so as to withstand the increase in 
inertia force due to the high speed rotation, and therefore when placed on the outer 
circumferential side in particular, the problem occurs wherein the automatic transmission 
becomes heavy. Thus, the configuration relating to the present invention which has been 
made to solve these problems will be described in detail below. 

[0212] Here first, the approximate configuration of the automatic transmission 1 1 
overall, and in particular the relative position relationships between the various configuration 
elements will be described simply while referencing Fig. 1. 

[0213] In the descriptions hereafter, the words clutch (the first through fourth 
clutches C-1 through C-4) and brake (the first brake B-1 and the second brake B-2) are used 
with the meaning that includes both friction plates (outer friction plate and inner fiiction 
plate) and the hydraulic servos that disengage these. 

[0214] As illustrated in Fig. 1, the case 4 of the automatic transmission 1 1, as a 
whole, is in a cylindrical form wherein the front side (the left side in Fig. 1) has a large 
diameter, and a smaller diameter as you go further back. The case 4 overall is comprised of 
tliree separate cases, that is to say the housing case (not shown) that envelops the torque 
converter 7 on the fi-ont side and the transmission case 3 in the middle and the extension 
case 9 on the back side are linked together. On the fi-ont edge of the transmission case 3, in 
other words on the side of the housing case, a bulkhead member 3a is affixed in a flange 
shape. A boss unit 3b is extended toward the back inner diameter side of this bulkhead 
member 3a, On the other hand, on the back edge of the transmission case 3, in other words 
on the side of the extension case 9, a bulkhead member 3c in a flange shape is provided 
integrally with the transmission case 3. 

[0215] In the center of the above-described case 4, in order from front to back, an 
input shaft 12, an intermediate shaft 13, and an output shaft 15 of the speed shifting 
mechanism 2] are configured coaxially. Regarding the position of the axial direction, the 
input shaft 1 1 of the automatic transmission 1 1 is positioned on the front portion of the 
housing case, and the input shaft 12 of the speed shifting mechanism 2\ passes through the 
center of the bulkhead member 3a from the immediate back of the input shaft 1 1 and extends 
to a position that is slightly to the back of the reduced speed planetary gear DP. The 
intermediate shaft 13 is splined at the front portion thereof to the back portion inner 
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circumferential side of the input shaft 12, and also the back edge is extended to the bulkhead 
portion 3c that is approximately to the back side thereof. Then the front portion of the output 
shaft 15 is fit onto to the outer face of the intermediate shaft 13, and the back portion 
protrudes to the back of the extension case 9. As described above, the input shaft 12 and the 
intermediate shaft 13 are configured integrally, and comprise the input shaft in a broader 
sense. Further, an oil pump not shown that is linked to the input shaft 1 1 is configured on the 
inner diameter side of the bulkhead member 3a that separates the inner circumferential side of 
the housing case and the inner circumferential side of the transmission case 3. 

[0216] A planetary gear DP and a planetary gear unit PU are placed on the inner 
circumferential side of the transmission case 3 coaxially, and the hydraulic servo 50 of the 
fourth clutch C-4 wherein the fi*iction plate 5 1 is placed on the outer circumferential side is 
placed between the axial direction of the planetary gear DP and the planetary gear unit PU. 
Further, a ring-shaped support wall (center support) 120 is placed between the axial direction 
of the hydraulic servo 50 of this fourth clutch C-4 and this planetary gear unit PU, so as to be 
adjoined to the hydraulic servo 50 of this fourth clutch C-4. The inner circumferential side of 
this support wall 120 is extended between the inner portions of the hydraulic servo 50 of this 
fourth clutch C-4 and the hydraulic servo 40 of the later-described third clutch C-3, that is to 
say, these hydraulic servos 40 and 50 are placed on the support wall 120. 

[0217] Further, the hydraulic servo 20 of the first clutch C-1 wherein the firiction 
plate 21 is placed on the outer circumferential side of the planetary gear DP and the hydraulic 
servo 40 of the third clutch wherein the friction plate 41 is placed on the back side of this 
firiction plate 21 are placed on the front side that is the side opposite from the planetary gear 
set PU in the axial direction as to the hydraulic servo 50 of the aforementioned fourth clutch 
C-4. Specifically, the hydraulic servo 40 of the third clutch C-3 is placed between the axial 
direction of the planetary gear DP and the hydraulic servo 50 of the fourth clutch C-4, and 
further, the hydraulic servo 20 of the first clutch C-l is placed on the above-mentioned boss 
unit 3b on the front side that is the side opposite from the hydraulic servo 40 of the third 
clutch C-3 in the axial direction as to the planetary gear DP. 

[0218] Further, the hydraulic servo 30 of the second clutch C-2 wherein the fnction 
plate 31 is placed on the outer circumferential side is placed on the intermediate shaft 13 (in a 
broader sense on the input shaft 12), on the back side that is the side opposite fi-om the 
planetary gear DP in the axial direction as to the planetary gear set PU. Further, the hydraulic 
servo 60 of the first brake B-1 wherein the fiiction plate 61 is placed adjoining is placed on 
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the back face of the support wall 120 at the back side in the axial direction thereof, and the 
hydraulic servo 70 of the second brake B-2 wherein the friction plate 71 is placed on the outer 
circumferential side of the planetary gear unit PU is placed on the bulkhead unit 3c on the 
back side of the hydraulic servo 30 of the second clutch C-2. Also, the one-way clutch F-1 is 
placed between the axial direction of this planetary gear unit PU and the support wall 120. 

[0219] Continuing, the speed shifting mechanism 2\ will be described in detail. The 
planetary gear DP that is placed on the inner circumferential side of the transmission case 3 
comprises a sun gear SI and a carrier CRl and a ring gear Rl as described above. On the 
front side of this planetary gear DP, the above-described boss unit 3b is provided covering the 
outer face of the input shaft 12, and is fixed so that the above-mentioned sun gear SI is 
incapable of rotating. Further, the carrier CRl supports the pinions PI and P2 so as to be 
capable of rotating, and these pinions PI and P2 mesh together, while also the former pinion 
PI meshes with the sun gear SI and the latter pinion P2 meshes with the ring gear Rl. The 
carrier plate on the back side of this carrier CRl is linked to the input shaft 12 while also the 
former carrier plate is linked to the drum-shaped (first) linking member 140. Also, the ring 
gear Rl is linked to the above-mentioned clutch drum 22 of the aforementioned first clutch 
C-1. 

[0220] This first clutch C-1 comprises a friction plate 21 and a hydraulic servo 20 
that disengages this friction plate 21 . This hydraulic servo 20 has a clutch drum 22 that is 
open towards the back, a piston member 23, a cancel plate 24, and a return spring 25. The 
piston member 23 is placed on the back portion of the clutch drum 22 so as to be capable of 
moving forward or backwards, and from two sealing rings al and a2, an oil-tight hydraulic oil 
chamber 26 is configured between the clutch drum 22. Further, the cancel plate 24 is 
prevented from moving towards the back by the snap ring 29 fit to the clutch drum 22. The 
cancel plate 24 has a return spring 25 placed compressed between the piston member 23 
placed on the front of the cancel plate 24, and also comprises an oil tight canceling oil 
chamber 27 by two sealing rings al and a3. 

[0221] Further, an outer friction plate of the friction plate 21 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 22, and also the inner fiiction 
plate thereof is splined to the hub member 151. In other words, when this first clutch C-1 
engages, the reduced speed rotation of the ring gear Rl of the above-mentioned planetary gear 
DP is output to the hub member 151. This hub member 151 is linked to the (third) linking 
member 102 supported so as to be capable of rotating on the outer circumferential side of the 
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intermediate shaft 13, and this linking member 102 is linked to the sun gear S3 of the above- 
mentioned planetary gear unit PU. Further, the hub member 153 of the third clutch C-3 to be 
described in detail below is linked to the clutch drum 22 of the above-mentioned clutch C-1. 

[0222] On the other hand, the linking member 140 that is linked to the above- 
mentioned carrier CRl is linked to the clutch drum 52 of the fourth clutch C-4. This fourth 
clutch C-4 comprises a friction plate 51 and a hydraulic servo 50 that disconnects this friction 
plate 5 1 . This hydraulic servo 50 has a clutch drum 52 that is open towards the front 
(planetary gear DP side), a piston member 53, a cancel plate 54, and a return spring 55. 
Further, the piston member 53 is placed on the front of the clutch drum 52 so as to be capable 
of moving forward or backwards, and from two sealing rings a7 and a8, an oil-tight hydraulic 
oil chamber 56 is configured between the clutch drum 52. Further, the return plate 54 is 
prevented from moving towards the front by the snap ring 59 fit to the clutch drum 52. The 
cancel plate 54 has a retum spring 55 placed compressed between the piston member 53 
placed on the back of the cancel plate 54, and also comprises an oil tight canceling oil 
chamber 57 by two sealing rings a7 and a9. 

[0223] Further, an outer friction plate of the friction plate 51 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 52, and also the inner friction 
plate thereof is splined to the hub member 154. In other words, when this fourth clutch C-4 
engages, the input rotation of the carrier CRl of the above-mentioned planetary gear DP is 
output to the hub member 154. This hub member 154 is linked to the clutch drum 42 of the 
third clutch C-3, and also this clutch drum 42 is linked to the (second) linking member 101 
that is supported so as to be capable of rotating on the further outer circumferential side of the 
aforementioned linking member 102, and this linking member 101 is linked to the sun gear 
S2 of the above-mentioned planetary gear unit PU. 

[0224] This third clutch C-3 comprises a friction plate 41 and a hydraulic servo 40 
that disengages this friction plate 41 . This hydraulic servo 40 has a clutch drum 42 that is 
open towards the front, a piston member 43, a cancel plate 44, and a retum spring 45. 
Further, the piston member 43 is placed on the front of the clutch drum 42 so as to be capable 
of moving forward or backwards, and from two sealing rings a4 and a5, an oil-tight hydraulic 
oil chamber 46 is configured between the clutch drum 42. Further, the retum plate 44 is 
prevented from moving towards the front by the snap ring 49 fit to the clutch drum 42. The 
cancel plate 44 has a retum spring 45 placed compressed between the piston member 43 



38 

placed on the back of the cancel plate 44, and also comprises an oil tight canceling oil 
chamber 47 by two sealing rings a4 and a6. 

[0225] Also, an outer friction plate of the friction plate 41 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 42, and also the inner friction 
plate thereof is splined to the hub member 153. The reduced speed rotation of the ring gear 
Rl of the above-mentioned planetary gear DP is input to the hub member 153 via the clutch 
drum 22 of the first clutch C-1, in other words when this third clutch C-3 engages, the 
reduced speed rotation thereof is input to the clutch drum 42. This clutch drum 42 is linked 
to the linking member 101 that is linked to the sun gear S2 of the planetary gear unit PU, as 
described above. 

[0226] This linking member 101 is linked to a hub member 156 that passes between 
the axial direction of the center support 120 and the planetary gear unit PU, specifically, 
between the center support 120 and the one-way clutch F-1, and this hub member 156 is 
splined to the inner friction plate of the friction plate 61 of the first brake B-1. This first 
brake B-1 has a hydraulic servo 60 wherein the side face of the outer circumferential side of 
the back of this support wall 120 is a cylinder portion, and this hydraulic servo 60 has a piston 
member 63, a cancel plate 64, and a return spring 65. The piston member 63 is placed on the 
back of the cylinder portion of the support wall 120 so as to be capable of moving forward or 
backwards, and from two sealing rings alO and al 1, an oil-tight hydraulic oil chamber 66 is 
configured between this cylinder portion. Further, the cancel plate 64 is prevented from 
moving towards the back by the snap ring 69 fit to the center support 120. Also, a retum 
spring 65 is placed compressed between the retum plate 64 and the piston member 63 placed 
on the front thereof. 

[0227] The outer friction plate of the friction plate 61 of this first brake B-1 is 
splined with the inner face of the transmission case 3, that is to say, when this first brake B-1 
is retained, the hub member 156 is fixed to as to be incapable of rotating, and the rotation of 
the above-described linking member 101 and the sun gear S2 is fixed. 

[0228] On the other hand, the second clutch C-2 is placed on the back side of the 
planetary gear unit PU and on the outer circumferential side of the back edge of the 
intermediate shaft 13. This second clutch C-2 comprises a friction plate 31 and a hydraulic 
servo 30 that disengages the friction plate 3 1 . This hydraulic servo 30 has a clutch drum 32 
that is open towards the front and is linked to the above-mentioned intermediate shaft 13, a 
piston member 33, a cancel plate 34, and a retum spring 35. Further, the piston member 33 is 
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placed on the front of the clutch drum 32 so as to be capable of moving forward or 
backwards, and from two sealing rings al2 and al3, an oil-tight hydraulic oil chamber 36 is 
configured between the clutch drum 32. Further, the cancel plate 34 is prevented from 
moving towards the front by the snap ring 39 fit to the intermediate shaft 13. The cancel 
plate 34 has a return spring 35 placed compressed between the piston member 33 placed on 
the back of the return plate 34, and also comprises an oil tight canceling oil chamber 37 by 
two sealing rings al2 and a 14. 

[0229] Also, an outer friction plate of the friction plate 31 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 32, and also the inner friction 
plate thereof is splined to the hub member 152. In other words, when this second clutch C-2 
is engaged, the input rotation of the above-mentioned intermediate shaft 13 is output to the 
hub member 152. This hub member 152 is linked to the carrier plate on the back side of the 
carrier CR2 of the planetary gear unit PU. 

[0230] On the other hand, on the carrier plate of the front side of the carrier CR2 of 
the planetary gear unit PU is linked to the hub member 157 and is also linked to the inner 
race 1 12 of the one-way clutch F-1 . This one*way clutch F-1 comprises the above-mentioned 
inner race 1 12, a sprag mechanism 1 13, and an outer race 1 14, and this outer race 1 14 is 
linked to the transmission case 3 by the linking member 115, and the rotation thereof is fixed. 
In the case that the inner race 112 rotates as to the outer race 114, the rotation in only one 
direction is restricted by the sprag mechanism 113 and is fixed. 

[0231] The above-mentioned hub member 157 is splined with the inner fiiction 
plate of the friction plate 71 of the second brake B-2. This second brake B-2 has a hydraulic 
servo 70 wherein the side face of the bulkhead portion 3c on the back of the transmission 
case 3 is a cylinder portion, and this hydraulic servo 70 has a piston member 73, a cancel 
plate 74, and a return spring 75. The piston member 73 is placed on the front of the cylinder 
portion of the bulkhead portion 3c so as to be capable of moving forward or backwards, and 
from two sealing rings al5 and al6, an oil-tight hydraulic oil chamber 76 is configured 
between this cylinder portion. Further, the cancel plate 74 is prevented from moving to the 
front side by the snap ring 79 fit to the transmission case 3. Also, a return spring 75 is placed 
compressed between the cancel plate 74 and the piston member 73 placed on the front 
thereof 

[0232] The outer friction plate of the fiiction plate 71 of the second brake B-2 is 
splined with the inner face of the transmission case 3, that is to say, when this second brake 
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B-2 is retained, the hub member 157 is fixed so as to be incapable of rotating, and the rotation 
of the carrier CR2 of the above-mentioned planetary gear unit PU is fixed. 

[0233] This planetary gear unit PU comprises a sun gear S2, a sun gear S3, a carrier 
CR2, and a ring gear R2 as described above. Of these, the sun gear S3 is supported by the 
intermediate shaft 13 so as to be capable of rotating, while also being linked to the linking 
member 102 as described above, and is capable of inputting the reduced speed rotation from 
the first clutch C-L Further, the sun gear S2 is supported by the linking member 102 so as to 
be capable of rotating, and is linked to the linking member 101 as described above, and the 
reduced speed rotation from the third clutch C-3 or the fourth clutch C-4 or the input rotation 
is capable of inputting, and is capable of retaining by the first brake B-1. Further, the carrier 
CR2 is capable of the input rotation from the second clutch C-2 being input, and the rotation 
in one direction by the one-way clutch F-1 is restricted, and the rotation is capable of fixing 
the rotation by the second brake B-2. 

[0234] This carrier CR2 supports the short pinion P3 and the long pinion P4 so as to 
be capable of rotating, and these pinions P3 and P4 mesh together, and the short pinion P3 
meshes with the sun gear S3 and the long pinion P4 meshes with the sun gear S2 and the ring 
gear R3. Also, this ring gear R3 is linked to the output shaft 15, 

[0235] Continuing, the oil line configuration of each configuration element will be 
described. 

[0236] An oil line that communicates with an oil pump not shown is provided 
within the boss unit 3b that is extended from the above-mentioned transmission case 3, this 
oil line is sealed by the sealing rings dl and d2, and communicates with the oil line cl 1 that is 
bored in the radial direction of the input shaft 12. An oil line cl2 is bored in the input 
shaft 12, communicating with the oil line cl 1 in the radial direction. Further, on the back side 
of the input shaft 12, multiple oil lines are bored that pass through from the oil line cl2 in the 
radial direction to the outer circumferential side of the input shaft 12, and the supplied oil is 
sprayed from these multiple oil lines to the outer circumferential side of the input shaft 12 as 
a lubricating oil. Thus, each of the members within the transmission case 3, that is to say, 
each gear of the planetary gear DP and the various members of the first clutch C-1 and the 
like are lubricated. For example, the oil within the cancel oil chamber 27 of the first clutch 
C-1 is also supplied similarly as is the lubricating oil, and in the case of being discharged, 
lubricates the various members within the transmission case 3 by merging with other 
lubricating oil. 
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[0237] Further, an oil line c21 that communicates with an unshown oil pressure 
control device is bored in the above-mentioned boss unit 3b, and this oil line c21 is sealed 
between the boss unit 3b and the linking member 140 with the sealing rings d3 and d4, and 
further is sealed between this linking member 140 and the clutch drum 22 of the first clutch 
C-1 by the sealing rings d5 and d6, and communicates with the hydraulic oil chamber 26. In 
other words, when the hydraulic oil pressure of the first clutch C-1 is supplied from the 
unshown oil pressure control device to the oil line c21, it is supplied to the hydraulic oil 
chamber 26 of the hydraulic servo 20 of the first clutch C-L 

[0238] On the other hand, oil lines c41 and c51 that communicate with the unshown 
oil pressure control device are bored within the center support 120. This oil line c41 is sealed 
between the center support 120 and the clutch drum 42 of the third clutch C-3 with the 
sealing rings d7 and d8, and communicates with the hydraulic oil chamber 46. Further, this 
oil line c51 is sealed between the center support 120 and the clutch drum 52 of the fourth 
clutch C-4 with the sealing rings 69 and dlO, and communicates with the hydraulic oil 
chamber 56. hi other words, when the hydraulic oil pressure of the third clutch C-3 is 
supplied from the unshown oil pressure control device to the oil line c41, and the hydraulic 
oil pressure of the fourth clutch C-4 is supplied to the oil line c51, it is supplied to the 
hydraulic oil chamber 46 of the hydraulic servo 40 of the third clutch C-3 and the hydraulic 
oil chamber 56 of the hydraulic servo 50 of the fourth clutch C-4, respectively. 

[0239] Further, an unshown oil line that communicates with the unshown oil 
pressure control device is bored in the bulkhead portion 3c of the above-mentioned 
transmission case 3, and this oil line is sealed between the bulkhead portion 3c and the output 
shaft 15 with the sealing rings dl 1 and dl2, and communicates with the oil line c31. Further, 
this oil line c31 is sealed between the intermediate shaft 13 and the output shaft 15 with the 
sealing ring dl3, and communicates with the oil line c32 that is bored within the intermediate 
shaft 13 in the axial direction, and further the oil line c32 communicates with the oil line c33 
that is bored in the intermediate shaft 13 in the radial direction, and communicates with the 
hydraulic oil chamber 36. In other words, when the hydraulic oil pressure of the second 
clutch C-2 is supplied from the unshown oil pressure control device to the oil line c31, it is 
supplied to the hydraulic oil chamber 36 of the hydraulic servo 30 of the second clutch C-2. 

[0240] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-1 by the 
unshown oil line via the support wall 120 from the transmission case 3, and further, the 
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hydraulic oil pressure is supplied from the oil pressure control device to the hydraulic oil 
chamber 76 of the hydrauHc servo 70 of the second brake B-2 by the unshown oil line from 
the transmission case 3. 

[0241] As in the above, according to the automatic transmission 1 1 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-1 and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-1 and C-3, and 
the first and third clutches C-1 and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the linking members 101 and 102 that pass through the inner 
circumferential side of the fourth clutch C-4, and so the members that link the various 
clutches and the various rotation elements of the planetary gear PU are prevented from 
clashing, and while the linking member 140 that rotates from the input rotation (in other 
words, not rotated at an increased speed nor does the transmitting torque increase)(in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
placed on the outer circumferential side, the linking members 101 and 102 that have the 
possibility of greatly accelerating rotation can be placed on the inner circumferential side. 
Thus, the thickness of the various linking members that linked these clutches and the various 
rotation elements of the planetary gear unit PU can be designed to be made relatively thin and 
lightweight, and an automatic transmission 1 1 that is more lightweight with improved 
controllability can be designed. Further, the linking member 140 that rotates from the input 
rotation can be placed on the outer circumferential side, and so an input rotation count sensor 
that detects the number of input rotations can be easily affixed, 

[0242] Also, the hydraulic oil is supplied from the oil line c51 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission 1 1 due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, are enabled. 
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[0243] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0244] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101 . Thus, the number of parts can be reduced and the automatic transmission 1 1 
can be designed to be more lightweight and compact. 

[0245] Further, the first brake B-1 is linked to the linking member 101 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 of the planetary gear unit PU can be fixed, 
and the linking member 140 and the hub member 156 can be prevented from clashing. 

[0246] Further, the hydraulic servo 40 of the third clutch C-3 is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 50 of the fourth clutch C-4, 
and so the hydraulic servo 40 of the third clutch C-3 and the hydraulic servo 50 of the fourth 
clutch C-4 can be placed closer together, and the member that transmits a relatively large 
torque that links the fourth clutch C-4 and the third clutch C-3 (particularly the member for 
linking from the third clutch C-3 to the linking member 101) can be shortened. Thus an 
automatic transmission 1 1 that is more lightweight or has improved controllability can be 
designed. Further, the hydraulic oil is supplied to the hydraulic servo 40 of the third clutch 
C-3 via the oil line c41 that is provided on the support wall 120, and so the number of sealing 
rings can be reduced compared to the case wherein for example, the hydraulic oil is supplied 
from the oil line provided on the boss unit 3b that extends from the case 3 or the input 
shaft 12 via the member that relatively rotate such as the linking member 140. Thus, an 
automatic transmission 1 1 with improved efficiency and improved controllability can be 
designed. 

[0247] Further, the hydraulic servo 20 of the first clutch C-1 is placed on the side 
opposite from the hydraulic servo 40 of the third clutch C-3 in the axial direction as to the 
planetary gear DP and on the boss unit 3b that extends from the case 3, and the hydraulic oil 
is supplied to the hydraulic servo 20 of the first clutch C-1 from the oil line c21 provided 
within the boss unit 3b, and so the length of the oil line to the hydraulic oil chamber 26 can be 
shortened compared to the case wherein the hydraulic oil is supplied via the input shaft 12, 
and the oil pressure control response can be improved. Particularly, the first clutch C-1 is a 
clutch which is engaged at the time of switching from the neutral range to the driving range. 
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so the response regarding switching to the driving state can be improved. Further, the first 
clutch C-1 is on the side opposite from the third and fourth ckitches C-3 and C-4 in the axial 
direction as to the planetary gear DP, in other words the clutch placed on the boss unit 3b is 
only the first clutch C-1, and so multiple oil lines being provided concentrated within the boss 
unit 13 can be prevented, and the area of the various oil lines within the boss unit 3b can be 
sufficiently secured, and so the pipe resistance of the hydraulic oil can be reduced. Thus, the 
hydraulic oil response that supplies to the first clutch C-1 can be improved. 

[0248] Further, the hydraulic servo 30 of the second clutch C-2 is placed on the side 
opposite from the planetary gear DP in the axial direction as to the planetary gear unit PU, 
and so multiple oil lines being provided concentrated within the boss unit 3b or on the 
support wall 120 can be prevented. 

[0249] Also as described above, the forward first speed is achieved by engaging the 
first clutch C-1 and also retaining the one-way clutch F-1 (or the second brake B-2), the 
forward second speed achieved by engaging the first clutch C-1 and by also retaining the first 
brake B-1, the forward third speed achieved by engaging the first clutch C-1 and the third 
clutch C-3, the forward fourth speed achieved by engaging the first clutch C-1 and the fourth 
clutch C-4, the forward fifth speed achieved by engaging the first clutch C-1 and the second 
clutch C-2, the forward sixth speed achieved by engaging the second clutch C-2 and the 
fourth clutch C-4, the forward seventh speed achieved by engaging the second clutch C-2 and 
the third clutch C-3, the forward eighth speed achieved by engaging the second clutch C-2 
and by also retaining the first brake B-1, and the reverse speed achieved by engaging the third 
clutch C-3 or the fourth clutch C-4 and by also retaining the second brake B-2. 
<Second Embodiment> 

[0250] Next, a second embodiment wherein a portion of the above-mentioned first 
embodiment has been changed will be described, following Fig. 5. Fig. 5 is a cross-sectional 
diagram illustrating the automatic transmission I2 relating to the second embodiment. With 
the second embodiment to be described below, the portions that have similar configuration as 
the automatic transmission 1 1 according to the first embodiment will use the same reference 
numerals, and the description thereof will be omitted. 

[0251] The automatic transmission I2 relating to the present second embodiment 
comprises a speed shifting mechanism 22, and this speed shifting mechanism 22 has a second 
clutch C-2 and the hydraulic servo 30 thereof that are placed between the axial direction of 
the planetary gear DP and the planetary gear unit PU as to the speed shifting mechanism 2i of 



45 

the automatic transmission 1 1 relating to the first embodiment, and specifically, the hydraulic 
servo 30 of the second clutch C-2 is placed between the axial direction of planetary gear DP 
and the hydraulic servo 40 of the third clutch C-3. In other words, the hydrauHc servo 30 of 
this second clutch C-2 is placed on the outer circumferential side of the back edge of the input 
shaft 12 and is also on the inner circumferential side of the friction plate 41 of the third clutch 
C-3. Also, the clutch drum 32 thereof is linked to the input shaft 12. Further, the hub 
member 152 that is splined with the inner fi-iction plate of the friction plate 31 of the second 
clutch C-2 is linked to the intermediate shaft 13. The intermediate shaft 13 of the present 
embodiment is provided as to the input shaft 12 so as to be capable of rotating, in other words 
becomes a linking member for the purpose of transmitting the rotation of the hub 
member 152 to the carrier CR2 of the planetary gear unit PU. 

[0252] Continuing, the oil line configuration of the various configuration elements 
in the present embodiments will be described. 

[0253] An oil line that communicates with an oil pump not shown is provided 
within the boss unit 3b that extends from the above-mentioned transmission case 3, and this 
oil line is sealed by the sealing rings dl and d2, and communicates with the oil line cl 1 that is 
bored in the input shaft 12 in the radial direction. The input shaft 12 has an oil line cl2 bored 
in the axial direction, and also communicates with the oil line cl 1 in the radial direction. 
Also, on the back side of the input shaft 12, multiple unshown oil lines are bored that pass 
through from the oil line cl2 to the outer circumferential side of the input shaft 12 in the 
radial direction, and the supplied oil is sprayed from these multiple oil lines to the outer 
circumferential side of the input shaft 12 as lubricating oil. Thus, the various members within 
the transmission case 3, in other words the various gear of the planetary gear DP and the 
various members of the first clutch C-1 and the second clutch C-2 are lubricated. Now, for 
example, the oil within the cancel oil chamber 27 of the first clutch C-1 and within the cancel 
oil chamber 37 of the second clutch C-2 is supplied similarly to the lubricating oil, and in the 
case of being discharged, lubricates the various members within the transmission case 3 by 
merging with other lubricating oil. 

[0254] Further, an oil line that communicates with an unshown oil pressure control 
device is bored in the above-mentioned boss unit 3b, and this oil line is sealed between the 
boss unit 3b and the input shaft 12 with the sealing rings d3 and d4, and communicates with 
the oil line c31 bored in the input shaft 12 in the radial direction. This oil line c31 
communicates with the oil line c32 that is bored in the input shaft 12 in the axial direction, 



46 

that is to say bored parallel to the above-mentioned oil line cl2, and this oil line c32 
communicates with the oil line c33 that is bored at the back edge side of the input shaft 12 in 
the radial direction. Also, this oil line c33 communicates with the hydraulic oil chamber 36. 
In other words, when the hydraulic oil pressure of the second clutch C-2 is supplied from the 
oil pressure control device to the oil line c31, it is supplied to the hydraulic oil chamber 36 of 
the hydraulic servo 30 of the second clutch C-2. 

[0255] Further, an oil line c21 that communicates with an unshown oil pressure 
control device is bored in the above-mentioned boss unit 3b, and this oil line c21 is sealed 
between the boss unit 3b and the linking member 140 with the sealing rings d5 and d6, and 
further is sealed between this linking member 140 and the clutch drum 22 of the first clutch 
C-1 by the sealing rings d7 and d8, and communicates with the hydraulic oil chamber 26. In 
other words, when the hydraulic oil pressure of the first clutch C-1 is supplied from the 
unshown oil pressure control device to the oil line c21, it is supplied to the hydraulic oil 
chamber 26 of the hydraulic servo 20 of the first clutch c21. 

[0256] On the other hand, oil lines c41 and c51 that communicate with the unshown 
oil pressure control device are bored within the support wall 120. This oil line c41 is sealed 
between the support wall 120 and the clutch drum 42 of the third clutch C-3 with the sealing 
rings dO and dlO, and communicates with the hydraulic oil chamber 46. Further, this oil line 
c51 is sealed between the support wall 120 and the clutch drum 52 of the fourth clutch C-4 
with the sealing rings dl 1 and dl2, and communicates with the hydraulic oil chamber 56. In 
other words, when the hydraulic oil pressure of the third clutch C-3 is supplied from the 
unshown oil pressure control device to the oil line c41, and the hydraulic oil pressure of the 
fourth clutch C-4 is supplied to the oil line c51, it is supplied to the hydraulic oil chamber 46 
of the hydraulic servo 40 of the third clutch C-3 and the hydrauHc oil chamber 56 of the 
hydraulic servo 50 of the fourth clutch C-4, respectively. 

[0257] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-1 by the 
unshown oil line via the support wall 120 from the transmission case 3, and further, the 
hydraulic oil pressure is supplied from the oil pressure control device to the hydraulic oil 
chamber 76 of the hydraulic servo 70 of the second brake B-2 by the unshown oil line from 
the transmission case 3. 

[0258] As in the above, according to the automatic transmission I2 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
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direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-1 and C-3 are placed on the side opposite fi-om the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-1 and and 
the first and third clutches C-1 and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the linking members 101 and 102 that pass through the inner 
circumferential side of the fourth clutch C-4, and so the members that link the various 
clutches and the various rotation elements of the planetary gear PU are prevented from 
clashing, and while the linking member 140 that rotates from the input rotation (in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
placed on the outer circumferential side, the linking members 101 and 102 that have the 
possibility of greatly accelerating rotation can be placed on the inner circumferential side. 
Thus, the thickness of the various linking members that linked these clutches and the various 
rotation elements of the planetary gear unit PU can be designed to be made relatively thin and 
lightweight, and an automatic transmission I2 that is more lightweight with improved 
controllability can be designed. Further, the linking member 140 that rotates from the input 
rotation can be placed on the outer circumferential side, and so an input rotation count sensor 
that detects the number of input rotations can be easily affixed, 

10259] Also, the hydraulic oil is supplied from the oil line c51 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied fi-om 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission I2 due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, is enabled. 

[0260] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0261] Also, the input rotation fi-om the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101. Thus, the number of parts can be reduced and the automatic transmission I2 
can be designed to be more lightweight and compact. 
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[0262] Further, the first brake B-1 is linked to the linking member 101 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 of the planetary gear unit PU can be fixed, 
and the linking member 140 and the hub member 156 can be prevented from clashing. 

[0263] Further, the hydraulic servo 40 of the third clutch C-3 is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 50 of the fourth clutch C-4, 
and so the hydraulic servo 40 of the third clutch C-3 and the hydraulic servo 50 of the fourth 
clutch C-4 can be placed closer together, and the member that transmits a relatively large 
torque that links the fourth clutch C-4 and the third clutch C-3 (particularly the member for 
linking from the third clutch C-3 to the linking member 101) can be shortened. Thus an 
automatic transmission 1 1 that is more lightweight or has improved controllability can be 
designed. Further, the hydraulic oil is supplied to the hydraulic servo 40 of the third clutch 
C-3 via the oil line c41 that is provided on the support wall 120, and so the number of sealing 
rings can be reduced compared to the case wherein for example, the hydraulic oil is supplied 
fi-om the oil line provided on the boss unit 3b that extends from the case 3 or the input 
shaft 12 via the member that relatively rotate such as the linking member 140. Thus, an 
automatic transmission 1 2 with improved efficiency and improved controllability can be 
designed. 

[0264] Further, the hydraulic servo 20 of the first clutch C-1 is placed on the side 
opposite from the hydraulic servo 40 of the third clutch C-3 in the axial direction as to the 
planetary gear DP and on the boss unit 3b that extends fi-om the case 3, and the hydraulic oil 
is supplied to the hydraulic servo 20 of the first clutch C-1 from the oil line c21 provided 
within the boss unit 3b, and so the length of the oil line to the hydraulic oil chamber 26 can be 
shortened compared to the case wherein the hydraulic oil is supplied via the input shaft, and 
the oil pressure control response can be improved. Further, the first clutch C-1 is on the side 
opposite fi-om the third and fourth clutches C-3 and C-4 in the axial direction as to the 
planetary gear DP, in other words the clutch placed on the boss unit 3b is only the first clutch 
C-1, and so multiple oil lines being provided concentrated within the boss unit can be 
prevented, and the area of the various oil lines within the boss unit 3b can be sufficiently 
secured, and so the pipe resistance of the hydraulic oil can be reduced. Thus, response of the 
hydraulic oil that is supplied to the first clutch C-1 can be improved. 

[0265] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the planetary gear unit PU and the planetary gear DP, and so the 
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planetary gear unit PU and the output shaft 15 of the automatic transmission I2 can be closer 
to one another, and a large torque can be transmitted at a relatively low speed, and the 
member that links the ring gear R3 that makes a high rotation at a relatively reverse speed and 
the output shaft can be shortened. Thus, an automatic transmission 1 2 with reduced weight 
and improved controllability can be designed. Further, this planetary gear unit PU can be 
placed closer to the supporting unit (in other words the portion supported by the output 
shaft 15) of the shaft wherein the planetary gear unit PU is placed (in other words the 
intermediate shaft 13), and the gear positions can be stabilized. 

[0266] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the third clutch C-3 and the planetary gear unit PU, and so can be placed 
between the axial direction of the planetary gear set and the speed reduction planetary gear. 
Therefore, the second clutch C-2 which has a relatively small volume can be placed on the 
inner circumferential side of the fi-iction plate 41 of the third clutch C-3, and so the shaft 
length of the automatic transmission I2 can be shortened. Further, the member that inputs the 
input rotation into the planetary gear DP and the clutch drum 32 of the second clutch C-2 can 
be made to have commonality and so the shaft length of the automobile automatic 
transmission I2 can be shortened. 

[0267] Also, the forward first speed is achieved by engaging the first clutch C-1 and 
also retaining the one-way clutch F-1 (or the second brake B-2), the forward second speed 
achieved by engaging the first clutch C-1 and by also retaining the first brake B-1, the forward 
third speed achieved by engaging the first clutch C-1 and the third clutch C-3, the forward 
fourth speed achieved by engaging the first clutch C-1 and the fourth clutch C-4, the forward 
fifth speed is achieved engaging the first clutch C-1 and the second clutch C-2, the forward 
sixth speed achieved by engaging the second clutch C-2 and the fourth clutch C-4, the 
forward seventh speed achieved by engaging the second clutch C-2 and the third clutch C-3, 
the forward eighth speed achieved by engaging the second clutch C-2 and by also retaining 
the first brake B-1, and the reverse speed achieved by engaging the third clutch C-3 or the 
fourth clutch C-4 and by also retaining the second brake B-2. 
<Third Embodiment> 

[0268] Next, a third embodiment wherein a portion of the above-mentioned first 
embodiment has been changed will be described, following Fig. 6. Fig. 6 is a cross-sectional 
diagram illustrating the automatic transmission I3 relating to the third embodiment. With the 
third embodiment to be described below, the portions that have similar configuration as the 
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automatic transmission 1 1 relating to the first embodiment will use the same reference 
numerals, and the description thereof will be omitted. 

[0269] The automatic transmission I3 relating to the present third embodiment 
comprises a speed shifting mechanism 23, and this speed shifting mechanism 23 has a first 
clutch C-1 and the hydraulic servo 20 thereof that are placed between the axial direction of 
the planetary gear DP and the planetary gear unit PU as to the speed shifting mechanism 2\ of 
the automatic transmission 1 1 relating to the first embodiment, and specifically, the hydraulic 
servo 20 of the first clutch C-1 is placed between the axial direction of planetary gear DP and 
the hydraulic servo 40 of the third clutch C-3. In other words, the hydraulic servo 20 of this 
first clutch C-1 is placed on the outer circumferential side of the back edge of the input 
shaft 12, and also the clutch drum 22 thereof is support so as to be capable of rotating on the 
input shaft 12. Further, the outer circumferential side of the front edge of the clutch drum 22 
of the first clutch C-1 is splined with the inner fi-iction plate of the fiiction plate 41 of the 
third clutch C-3. In other words this is in the form wherein the role as the hub member 153 is 
also fulfilled, and the friction plate 41 of the third clutch C-3 is placed so as to be overlapped 
on the outer circumferential side of the fi-iction plate 21 of the first clutch C-L 

[0270] Continuing, the oil line configuration of the various configuration elements 
in the present embodiments will be described. 

[0271] An oil line that communicates with the oil pump not shown is provided 
within the boss unit 3b that extends fi-om the above-mentioned transmission case 3, and this 
oil line is sealed by the sealing rings dl and d2, and communicates with the oil line cl 1 that is 
bored in the input shaft 12 in the radial direction. The input shaft 12 has an oil line cl2 bored 
in the axial direction, and also communicates with the oil line cl 1 in the radial direction. 
Also, on the back side of the input shaft 12, multiple unshown oil lines are bored that pass 
through from the oil line cl2 to the outer circumferential side of the input shaft 12 in the 
radial direction, and the supplied oil is sprayed from these multiple oil lines to the outer 
circumferential side of the input shaft 12 as lubricating oil. Thus, the various members within 
the transmission case 3, in other words the various gears of the planetary gear DP and the 
various members and so forth of the first clutch C-1 are lubricated. Now, for example, the oil 
within the cancel oil chamber 27 of the first clutch C-1 is supplied similarly to the lubricating 
oil, and in the case of being discharged, lubricates the various members within the 
transmission case 3 by merging with other lubricating oil. 
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[0272] Further, £in unshown oil line that communicates with an unshown oil 
pressure control device is bored in the above-mentioned boss unit 3b, and this oil line is 
sealed between the boss unit 3b and the input shaft 12 with the sealing rings d3 and d4, and 
communicates with the oil line c21 bored in the input shaft 12 in the radial direction. This oil 
line c21 communicates with the oil line c22 that is bored in the input shaft 12 in the axial 
direction, that is to say bored parallel to the above-mentioned oil line cl2, and this oil line 
c22 communicates with the oil line c23 that is bored at the back edge side of the input 
shaft 12 in the radial direction. Also, this oil line c23 is sealed between the input shaft 12 and 
the clutch drum 22 of the first clutch C-1 by the sealing rings d5 and d6, and communicates 
with the hydraulic oil chamber 26. In other words, when the hydraulic oil pressure of the first 
clutch C-1 is supplied fi:'om the unshown oil pressure control device to the oil line c21, it is 
supplied to the hydraulic oil chamber 26 of the hydraulic servo 20 of the first clutch C-1. 

[0273] On the other hand, oil lines c41 and c51 that communicate with the unshown 
oil pressure control device are bored within the support wall 120. This oil line c41 is sealed 
between the support wall 120 and the clutch drum 42 of the third clutch C-3 with the sealing 
rings d7 and d8, and communicates with the hydraulic oil chamber 46. Further, this oil line 
c51 is sealed between the support wall 120 and the clutch drum 52 of the fourth clutch C-4 
with the sealing rings d9 and dlO, and communicates with the hydraulic oil chamber 56. In 
other words, when the hydraulic oil pressure of the third clutch C-3 is supplied fi-om the 
unshown oil pressure control device to the oil line c41, and the hydraulic oil pressure of the 
fourth clutch C-4 is supplied to the oil line c51, it is supplied to the hydraulic oil chamber 46 
of the hydrauHc servo 40 of the third clutch C-3 and the hydraulic oil chamber 56 of the 
hydraulic servo 50 of the fourth clutch C-4, respectively. 

[0274] Also, an unshown oil line that communicates with the unshown oil pressure 
control device is bored in the bulkhead portion 3c of the above-mentioned transmission 
case 3, and this oil line is sealed between the bulkhead portion 3c and the output shaft 15 with 
the sealing rings dl 1 and dl2, and communicates with the oil line c3 1 . Further, this oil line 
c31 is sealed between the intermediate shaft 13 and the output shaft 15 with the sealing ring 
dl3, and communicates with the oil line c32 that is bored within the intermediate shaft 13 in 
the axial direction, and fiarther, the oil line c32 communicates with the oil line c33 that is 
bored in the intermediate shaft 13 in the radial direction, and communicates with the 
hydraulic oil chamber 36. In other words, when the hydraulic oil pressure of the second 
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clutch C-2 is supplied from the unshown oil pressure control device to the oil line c31, it is 
supplied to the hydraulic oil chamber 36 of the hydraulic servo 30 of the second clutch C-2. 

[0275] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-1 by the 
unshown oil line via the center support 120 from the transmission case 3, and further, the 
hydraulic oil pressure is supplied from the oil pressure control device to the hydraulic oil 
chamber 76 of the hydraulic servo 70 of the second brake B-2 by the unshown oil line from 
the transmission case 3. 

[0276] As in the above, according to the automatic transmission I3 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-1 and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-1 and C-3, and 
the first and third clutches C-1 and C-3 are each linked to the sun gears S2 and S3 via the 
linking members 101 and 102 that pass through the inner circumferential side of the fourth 
clutch C-4, and so the members that link the various clutches and the various rotation 
elements of the planetary gear PU are prevented from clashing, and while the linking 
member 140 that rotates from the input rotation (in other words, not rotated at an increased 
speed nor does the transmitting torque increase) can be placed on the outer circumferential 
side, the linking members 101 and 102 that have the possibility of greatly accelerating 
rotation can be placed on the inner circumferential side. Thus, the thickness of the various 
linking members that linked these clutches and the various rotation elements of the planetary 
gear unit PU can be designed to be made relatively thin and lightweight, and an automatic 
transmission I3 that is more hghtweight with improved controllability can be designed. 
Further, the linking member 140 that rotates from the input rotation can be placed on the 
outer circumferential side, and so an input rotation count sensor that detects the number of 
input rotations can be easily affixed. 

[0277] Also, the hydraulic oil is supplied from the oil line c5 1 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
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member 102. Thus, efficiency improvements of the automatic transmission I3 due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, is enabled. 

[0278] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0279] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101. Thus, the number of parts can be reduced and the automatic transmission I3 
can be designed to be more lightweight and compact. 

[0280] Further, the first brake B-1 is linked to the linking member 101 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 oaf the planetary gear unit PU can be 
fixed, and the linking member 140 and the hub member 156 can be prevented from clashing. 

[0281] Further, the hydraulic servo 20 of the first clutch C-1 is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 40 of the third clutch C-3, and 
the hydraulic oil is supplied from the oil line provided within the input shaft 12 to the 
hydraulic servo 20 of the first clutch C-1, and so the number of sealing rings can be reduced 
as compared to the case wherein the hydraulic oil is supplied via the members that relatively 
rotate such as the first linking member 140 from the oil line provided on the boss unit 3b that 
extends from the case 3, for example. Thus, an automatic transmission 1 1 that is more 
efficient or has improved controllability can be designed. 

[0282] Further, the hydraulic servo 3 of the second clutch C-2 is placed on the side 
opposite from the planetary gear DP in the axial direction as to the planetary gear unit PU, 
and so multiple oil lines being provided concentrated within the boss unit 3b or on the 
support wall 120 can be prevented. 

[0283] Also, the forward first speed is achieved by engaging the first clutch C-1 and 
also retaining the one-way clutch F-1 (or the second brake B-2), the forward second speed by 
engaging the first clutch C-1 and by also retaining the first brake B-1, the forward third speed 
by engaging the first clutch C-1 and the third clutch C-3, the forward fourth speed by 
engaging the first clutch C-1 and the fourth clutch C-4, the forward fifth speed by engaging 
the first clutch C-1 and the second clutch C-2, the forward sixth speed by engaging the second 
clutch C-2 and the fourth clutch C-4, the forward seventh speed by engaging the second 
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clutch C-2 and the third clutch C-3, the forward eighth speed by engaging the second clutch 
C-2 and by also retaining the first brake B-1, and the reverse speed by engaging the third 
clutch C-3 or the fourth clutch C-4 and by also retaining the second brake B-2. 
<Fourth Embodiment> 

[0284] Next, a fourth embodiment wherein a portion of the above-mentioned third 
embodiment has been changed will be described, following Fig. 7. Fig. 7 is a cross-sectional 
diagram illustrating the automatic transmission I4 relating to the fourth embodiment. With 
the fourth embodiment to be described below, the portions that have similar configuration as 
the automatic transmission I3 relating to the third embodiment will use the same reference 
numerals, and the description thereof will be omitted. 

[0285] The automatic transmission I4 relating to the present fourth embodiment 
comprises a speed shifting mechanism 24, and this speed shifting mechanism 24 has a second 
clutch C-2 and the hydraulic servo 30 thereof that are placed between the axial direction of 
the planetary gear DP and the planetary gear unit PU as to the speed shifting mechanism 23 of 
the automatic transmission I3 relating to the third embodiment, and specifically, the hydraulic 
servo 30 of the second clutch C-2 is placed between the axial direction of the hydraulic 
servo 20 of the first clutch C-1 and the hydraulic servo 40 of the third clutch C-3. In other 
words, the hydraulic servo 30 of this second clutch C-2 is placed on the outer circumferential 
side of the back edge of the input shaft 12 and is also on the inner circumferential side of the 
fiiction plate 41 of the third clutch C-3. Also, the clutch drum 32 thereof is linked to the 
input shaft 12. Further, the hub member 152 that is spHned with the inner fiiction plate of the 
friction plate 31 of the second clutch C-2 is linked to the intermediate shaft 13. The 
intermediate shaft 13 of the present embodiment is provided as to the input shaft 12 so as to 
be capable of rotating, in other words becomes a linking member for the purpose of 
transmitting the rotation of the hub member 152 to the carrier CR2 of the planetary gear unit 
PU. The clutch drum 22 of the first clutch C-1 is linked to the hub member 153 that is 
splined with the friction plate 41 of the third clutch C-3, similar to the automatic 
transmission li relating to the above-mentioned first embodiment. 

[0286] Continuing, the oil line configuration of the various configuration elements 
in the present embodiments will be described. 

[0287] An oil line that communicates with the oil pump not shown is provided 
within the boss unit 3b that extends from the above-mentioned transmission case 3, and this 
oil line is sealed by the sealing rings dl and d2, and communicates with the oil line cl 1 that is 
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bored in the input shaft 12 in the radial direction. The input shaft 12 has an oil line cl2 bored 
in the axial direction, and also communicates with the oil line cl 1 in the radial direction. 
Also, on the back side of the input shaft 12, multiple unshown oil lines are bored that pass 
through from the oil line cl2 to the outer circumferential side of the input shaft 12 in the 
radial direction, and the supplied oil is sprayed from these multiple oil lines to the outer 
circumferential side of the input shaft 12 as lubricating oil. Thus, the various members within 
the transmission case 3, in other words the various gears of the planetary gear DP and the 
various members of the first clutch C-1 and the second clutch C-2 are lubricated. Now, for 
example, the oil within the cancel oil chamber 27 of the first clutch C-1 and within the cancel 
oil chamber 37 of the second clutch C-2 is supplied similarly to the lubricating oil, and in the 
case of being discharged, lubricates the various members within the transmission case 3 by 
merging with other lubricating oil. 

[0288] Further, an unshown oil line that communicates with an unshown oil 
pressure control device is bored in the above-mentioned boss unit 3b, and this oil line is 
sealed between the boss unit 3b and the input shaft 12 with the sealing rings d3 and d4, and 
communicates with the oil line c31 bored in the input shaft 12 in the radial direction. This oil 
line c31 communicates with the oil line c32 that is bored in the input shaft 12 in the axial 
direction, that is to say bored parallel to the above-mentioned oil line cl2, and this oil line 
c32 communicates with the oil line c33 that is bored at the back edge side of the input 
shaft 12 in the radial direction. Also, this oil line c33 communicates with the hydraulic oil 
chamber 36. In other words, when the hydraulic oil pressure of the second clutch C-2 is 
supplied from the unshown oil pressure control device to the oil line c31, it is supplied to the 
hydraulic oil chamber 36 of the hydraulic servo 30 of the second clutch C-2. 

[0289] Further, an unshown oil line that communicates with an unshown oil 
pressure control device is bored in the above-mentioned boss unit 3b, and this oil line is 
sealed between the boss unit 3b and the input shaft 12 with the sealing rings d5 and d6, and 
communicates with the oil line c21 bored in the input shaft 12 in the radial direction. This oil 
line c21 communicates with the oil line c32 that is bored in the input shaft 12 in the axial 
direction, that is to say communicating with an oil line omitted from the diagram, that is 
bored in parallel to the above-mentioned oil line cl2 and the oil line c32, and this oil line 
communicates with the oil line c23 that is bored at approximately the middle of the input 
shaft 12 in the radial direction. Also, this oil line c23 is sealed between the input shaft 12 and 
the clutch drum 22 of the first clutch C-1 with the sealing rings d7 and dS, and communicates 
with the hydraulic oil chamber 26. In other words, when the hydraulic oil pressure of the first 
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clutch C-1 is supplied from the oil pressure control device to the oil line c21, it is supplied to 
the hydraulic oil chamber 26 of the hydraulic servo 20 of the first clutch C-1 . 

[0290] On the other hand, oil lines c41 and c51 that communicate with the unshown 
oil pressure control device are bored in the support wall 120. This oil line c41 is sealed 
between the support wall 120 and the clutch drum 42 of the third clutch C-3 with the sealing 
rings d9 and dlO, and communicates with the hydraulic oil chamber 46. Further, this oil line 
c51 is sealed between the center support 120 and the clutch drum 52 of the fourth clutch C-4 
with the sealing rings dl 1 and dl2, and communicates with the hydraulic oil chamber 56. In 
other words, when the hydraulic oil pressure of the third clutch C-3 is supplied from the 
unshown oil pressure control device to the oil line c41, and the hydraulic oil pressure of the 
fourth clutch C-4 is supplied to the oil line c51, it is supplied to the hydraulic oil chamber 46 
of the hydraulic servo 40 of the third clutch C-3 and the hydraulic oil chamber 56 of the 
hydraulic servo 50 of the fourth clutch C-4, respectively. 

10291] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-1 by the 
unshown oil line via the support wall 120 from the transmission case 3, and further, the 
hydraulic oil pressure is supplied from the oil pressure control device to the hydraulic oil 
chamber 76 of the hydraulic servo 70 of the second brake B-2 by the unshown oil line from 
the transmission case 3. 

[0292] As in the above, according to the automatic transmission I4 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-1 and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-1 and C-3, and 
the first and third clutches C-1 and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the linking members 101 and 102 that pass through the inner 
circumferential side of the fourth clutch C-4, and so the members that link the various 
clutches and the various rotation elements of the planetary gear PU are prevented from 
clashing, and while the linking member 140 that rotates from the input rotation (in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
placed on the outer circumferential side, the linking members 101 and 102 that have the 
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possibility of greatly accelerating rotation can be placed on the inner circumferential side. 
Thus, the thickness of the various linking members that linked these clutches and the various 
rotation elements of the planetary gear unit PU can be designed to be made relatively thin and 
lightweight, and an automatic transmission I4 that is more lightweight with improved 
controllability can be designed. Further, the linking member 140 that rotates from the input 
rotation can be placed on the outer circumferential side, and so an input rotation count sensor 
that detects the number of input rotations can be easily affixed. 

[0293] Also, the hydraulic oil is supplied from the oil line c51 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission I4 due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, is enabled. 

[0294] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0295] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101. Thus, the number of parts can be reduced and the automatic transmission I4 
can be designed to be more lightweight and compact. 

[0296] Further, the first brake B-1 is linked to the linking member 101 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 of the planetary gear unit PU can be fixed, 
and the linking member 140 and the hub member 156 can be prevented from clashing. 

[0297] Further, the hydraulic servo 20 of the first clutch C-1 is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 40 of the third clutch C-3, and 
the hydraulic oil is supplied from the oil line provided within the input shaft 12 to the 
hydraulic servo 20 of the first clutch C-1, and so the number of sealing rings can be reduced 
as compared to the case wherein the hydraulic oil is supplied via the members that relatively 
rotate such as the first linking member 140 from the oil line provided on the boss unit 3b that 
extends from the case 3, for example. Thus, an automatic transmission I4 that is more 
efficient or has improved controllability can be designed. 
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[0298] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the planetary gear unit PU and the pl£metary gear DP, and so the 
planetary gear unit PU and the output shaft 1 5 of the automatic transmission U can be closer 
to one another, and a large torque can be transmitted at a relatively low speed, and the 
member that links the ring gear R3 that makes a high rotation at a relatively reverse speed and 
the output shaft 15 can be shortened. Thus, an automatic transmission 1 4 with reduced weight 
and improved controllabiUty can be designed. Further, this planetary gear unit PU can be 
placed closer to the supporting unit (in other words the portion supported by the output 
shaft 15) of the shaft wherein the planetary gear unit PU is placed (in other words the 
intermediate shaft 13), and the gear positions can be stabilized. 

[0299] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the hydraulic servo 40 of the third clutch C-3 and the hydraulic servo 20 
of the first clutch, and so can be placed between the axial direction of the planetary gear unit 
PU and the planetary gear DP. Thus, the second clutch C-2 which has a relatively small 
volume can be placed on the inner circumferential side of the friction plate 41 of the third 
clutch C-3, and so the shaft length of the automatic transmission I4 can be shortened. 

[0300] Also, the forward first speed is achieved by engaging the first clutch C-1 and 
also retaining the one-way clutch F-1 (or the second brake B-2), the forward second speed by 
engaging the first clutch C-1 and by also retaining the first brake B-1, the forward third speed 
by engaging the first clutch C-1 and the third clutch C-3, the forward fourth speed by 
engaging the first clutch C-1 and the fourth clutch C-4, the forward fifth speed by engaging 
the first clutch C-1 and the second clutch C-2, the forward sixth speed by engaging the second 
clutch C-2 and the fourth clutch C-4, the forward seventh speed by engaging the second 
clutch C-2 and the third clutch C-3, the forward eighth speed by engaging the second clutch 
C-2 and by also retaining the first brake B-1, and the reverse speed by engaging the third 
clutch C-3 or the fourth clutch C-4 and by also retaining the second brake B-2. 
<Fifth Embodiment> 

[0301] Next, a fifth embodiment wherein a portion of the above-mentioned first 
embodiment has been changed will be described, following Fig. 8. Fig. 8 is a cross-sectional 
diagram illustrating the automatic transmission I5 relating to the fifth embodiment. With the 
fifth embodiment to be described below, the portions that have similar configuration as the 
automatic transmission 1 1 relating to the first embodiment will use the same reference 
numerals, and the description thereof will be omitted. 
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[0302] The automatic transmission 1 5 relating to the present fifth embodiment 
comprises a speed shifting mechanism 25, and this speed shifting mechanism 2$ has a 
hydrauHc servo 40 of the third clutch C-3 that is placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the planetary gear DP, in other words on the 
front side of the planetary gear DP, as to the speed shifting mechanism 2\ of the automatic 
transmission li relating to the first embodiment. Further, the hydraulic servo 20 of the first 
clutch C-1 is placed between the axial direction of the planetary gear DP and the planetary 
gear unit PU, and specifically, the hydraulic servo 20 of the first clutch C-1 is placed between 
the axial direction of the planetary gear DP and the hydraulic servo 50 of the fourth clutch 
C-4. 

[0303] In other words, the hydraulic servo 40 of this third clutch C-3 is placed on 
the boss unit 3b that is extended from the transmission case 3, and the friction plate 41 of the 
third clutch C-3 is placed so as to be splined to the outer circumferential side of the ring gear 
Rl of the planetary gear DP. The clutch drum 42 of this third clutch C-3 is extended to the 
back side and linked to the hub member 154 of the fourth clutch C-4, while also being linked 
to the linking member 101. Further, the hydraulic servo 20 of the first clutch C-1 is placed on 
the outer circumferential side of the back edge of the input shaft 12, and the clutch drum 22 
thereof is supported on the input shaft 12 so as to be capable of rotating. The clutch drum 22 
of this first clutch C-1 is linked on the outer portion of the ring gear Rl of the planetary gear 
DP. 

[0304] Continuing, the oil line configuration of the various configuration elements 
in the present embodiments will be described. 

[0305] An oil line that communicates with the oil pump not shown is provided 
within the boss unit 3b that extends from the above-mentioned transmission case 3, and this 
oil line is sealed by the sealing rings dl and d2, and communicates with the oil line cl 1 that is 
bored in the input shaft 12 in the radial direction. The input shaft 12 has an oil line cl2 bored 
in the axial direction, and also communicates with the oil line cl 1 in the radial direction. 
Also, on the back side of the input shaft 12, multiple unshown oil lines are bored that pass 
through from the oil line cl 2 to the outer circumferential side of the input shaft 12 in the 
radial direction, and the supplied oil is sprayed from these multiple oil lines to the outer 
circumferential side of the input shaft 12 as lubricating oil. Thus, the various members within 
the transmission case 3, in other words the various gears of the planetary gear DP and the 
various members of the first clutch C-1 are lubricated. Now, for example, the oil within the 
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cancel oil chamber 27 of the first clutch C-1 is also supplied similarly to the lubricating oil, 
and in the case of being discharged, lubricates the various members within the transmission 
case 3 by merging with other lubricating oil. 

[0306] Further, an unshown oil line that communicates with an unshown oil 
pressure control device is bored in the above-mentioned boss unit 3b, and this oil line is 
sealed between the boss unit 3b and the input shaft 12 with the sealing rings d3 and d4, and 
communicates with the oil line c21 bored in the input shaft 12 in the radial direction. This oil 
line c21 communicates with the oil line c22 that is bored in the input shaft 12 in the axial 
direction, that is to say bored parallel to the above-mentioned oil line cl2, and this oil line 
c22 communicates with the oil line c23 that is bored at the back edge side of the input 
shaft 12 in the radial direction. Also, this oil line c23 is sealed between the input shaft 12 and 
the clutch drum 22 of the first clutch C-1 with the sealing rings d9 and dlO, and 
communicates with the hydraulic oil chamber 26. In other words, when the hydraulic oil 
pressure of the first clutch C-1 is supplied from the oil pressure control device to the oil line 
c21, it is supplied to the hydraulic oil chamber 26 of the hydraulic servo 20 of the first clutch 
C-1. 

[0307] Also, an oil line c41 that communicates with the unshown oil pressure 
control device is bored in the above-mentioned boss unit 3b, and this oil line c41 is sealed 
between the boss unit 3b and the linking member 140 with the sealing rings d5 and d6, and 
further is sealed between this linking member 140 and the clutch drum 42 of the third clutch 
C-3 with the sealing rings d7 and d8, and communicates with the hydraulic oil chamber 46. 
In other words, when the hydraulic oil pressure of the third clutch C-3 is supplied fi-om the 
unshown oil pressure control device to the oil line c41, it is supplied to the hydraulic oil 
chamber 46 of the hydraulic servo 40 of the third clutch C-3. 

[0308] On the other hand, the oil line c5 1 that communicates with the unshown oil 
pressure control device is bored in the support wall 120. This oil line c51 is sealed between 
the support wall 120 and the clutch drum 52 of the fourth clutch C-4 with the sealing rings 
dl 1 and dl2, and communicates with the hydraulic oil chamber 56. In other words, when the 
hydraulic oil pressure of the fourth clutch C-4 is supplied from the unshown oil pressure 
control device to the oil line c51, it is supplied to the hydraulic oil chamber 56 of the 
hydraulic servo 50 of the fourth clutch C-4. 

[0309] Also, an unshown oil line that communicates with the unshown oil pressure 
control device is bored in the bulkhead portion 3c of the above-mentioned transmission 
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case 3, and this oil line is sealed between the bulkhead portion 3c and the output shaft 15 with 
the sealing rings dl4 and dl5, and communicates with the oil line c31. Further, this oil Hne 
c31 is sealed between the intermediate shaft 13 and the output shaft 15 with the scaling ring 
dl3, and communicates with the oil line c32 that is bored in the intermediate shaft 13 in the 
axial direction, and further, the oil line c32 communicates with the oil line c33 that is bored in 
the intermediate shaft 13 in the radial direction, and communicates with the hydraulic oil 
chamber 36. Jn other words, when the hydraulic oil pressure of the second clutch C-2 is 
supplied from the unshown oil pressure control device to the oil line c31, it is supplied to the 
hydraulic oil chamber 36 of the hydraulic servo 30 of the second clutch C-2. 

[0310] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-1 by the 
unshown oil line via the support wall 120 from the transmission case 3, and fiirther, the 
hydraulic oil pressure is supplied from the oil pressure control device to the hydraulic oil 
chamber 76 of the hydraulic servo 70 of the second brake B-2 by the unshown oil line from 
the transmission case 3. 

[0311] As in the above, according to the automatic transmission I5 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-1 and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-1 and C-3, and 
the first and third clutches C-1 and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the linking members 101 and 102 that pass through the inner 
circumferential side of the fourth clutch C-4, and so the members that link the various 
clutches and the various rotation elements of the planetary gear PU are prevented from 
clashing, and while the linking member 140 that rotates from the input rotation (in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
placed on the outer circumferential side, the linking members 101 and 102 that have the 
possibility of greatly accelerating rotation can be placed on the inner circumferential side. 
Thus, the thickness of the various linking members that linked these clutches and the various 
rotation elements of the planetary gear unit PU can be designed to be made relatively thin and 
lightweight, and an automatic transmission I5 that is more lightweight with improved 
controllability can be designed. Further, the linking member 140 that rotates from the input 
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rotation can be placed on the outer circumferential side, and so an input rotation count sensor 
that detects the number of input rotations can be easily affixed. 

[0312] Also, the hydraulic oil is supplied from the oil line c51 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission I5 due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, is enabled. 

[0313] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0314] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 1 01. Thus, the number of parts can be reduced and the automatic transmission I5 
can be designed to be more lightweight and compact. 

[0315] Further, the first brake B-1 is Hnked to the linking member 101 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 of the planetary gear unit PU can be fixed, 
and the linking member 140 and the hub member 156 can be prevented from clashing. 

[0316] Also, the hydraulic servo 40 of the third clutch C-3 is placed on the side 
opposite from the hydraulic servo 50 of the fourth clutch C-4 in the axial direction as to the 
planetary gear DP and on the boss unit 3b that extends from the case 3, and the hydraulic oil 
is supplied to the hydraulic servo 40 of the third clutch C-3 from the oil line c41 provided 
within the boss unit 3b, and so the hydraulic oil pressure is supplied to the third clutch C-3 so 
as to be capable of engaging, and the linking of the third clutch C-3 and the linking 
member 101 is enabled. 

[0317] Further, the hydraulic servo 20 of the first clutch C-1 is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 50 of the fourth clutch C-4, 
and the hydraulic oil is supplied to the hydraulic servo 20 of the first clutch C-1 from the oil 
line c21 provided within the input shaft 12, and so the hydraulic oil pressure can be supplied 
to the first clutch C-1 so as to be capable of engaging, and compared to the case of placing the 
first clutch C-1 on the side opposite of the planetary gear unit PU in the axial direction as to 
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the planetary gear DP, placing the transmitting member that transmits the output rotation of 
the first clutch C-1 through the outer circumferential side of the planetary gear DP becomes 
unnecessary, in other words the number of members that pass by the outer circumferential 
side of the planetary gear DP can be fewer. Thus, a more compact automatic transmission I5 
in the radial direction can be designed. 

103181 Further, the hydraulic servo 30 of the second clutch C-2 is placed on the side 
opposite from the planetary gear DP in the axial direction as to the planetary gear unit PU, 
and so multiple oil lines being provided concentrated within the boss unit 3b or on the 
ring-shaped member 120 can be prevented. 

[0319] Also, the forward first speed is achieved by engaging the first clutch C-1 and 
also retaining the one-way clutch F-1 (or the second brake B-2), the forward second speed by 
engaging the first clutch C-1 and by also retaining the first brake B-1, the forward third speed 
by engaging the first clutch C-1 and the third clutch C-3, the forward fourth speed by 
engaging the first clutch C-1 and the fourth clutch C-4, the forward fifth speed by engaging 
the first clutch C-1 and the second clutch C-2, the forward sixth speed by engaging the second 
clutch C-2 and the fourth clutch C-4, the forward seventh speed by engaging the second 
clutch C-2 and the third clutch C-3, the forward eighth speed by engaging the second clutch 
C-2 and by also retaining the first brake B-1, and the reverse speed by engaging the third 
clutch C-3 or the fourth clutch C-4 and by also retaining the second brake B-2. 
<Sixth Embodiment> 

[0320] Next, a sixth embodiment wherein a portion of the above-mentioned fifth 
embodiment has been changed will be described, following Fig. 9. Fig. 9 is a cross-sectional 
diagram illustrating the automatic transmission l6 relating to the sixth embodiment. With the 
sixth embodiment to be described below, the portions that have similar configuration as the 
automatic transmission I5 relating to the fifth embodiment will use the same reference 
numerals, and the description thereof will be omitted. 

[0321] The automatic transmission Ig relating to the present sixth embodiment 
comprises a speed shifting mechanism 2c, and this speed shifting mechanism 2^ has a second 
clutch C-2 and the hydraulic servo 30 thereof that are placed between the axial direction of 
the planetary gear DP and the planetary gear unit PU as to the speed shifting mechanism 2$ of 
the automatic transmission I5 relating to the fifth embodiment, and specifically, the hydraulic 
servo 30 of the second clutch C-2 is placed between the axial direction of the hydraulic 
servo 30 of the second clutch C-2 and the hydraulic servo 50 of the fourth clutch C-4. In 
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other words, the hydraulic servo 30 of this second clutch C-2 is placed on the outer 
circumferential side of the back edge of the input shaft 12, and the clutch drum 32 thereof is 
linked to the input shaft 12. Further, the hub member 152 that is splined with the inner 
friction plate of the friction plate 3 1 of the second clutch C-2 is linked to the intermediate 
shaft 13. The intermediate shaft 13 of the present embodiment is provided as to the input 
shaft 12 so as to be capable of rotating, and in other words becomes a linking member for the 
purpose of transmitting the rotation of the hub member 152 to the carrier CR2 of the 
planetary gear unit PU. Further, the clutch drum 22 of the first clutch C-1 is placed open 
towards the planetary gear DP side (the front side), and the hub member 151 that is splined 
with the inner circumferential side of the friction plate 21 is linked to the ring gear Rl of the 
planetary gear DP. 

[0322] Continuing, the oil line configuration of the various configuration elements 
in the present embodiments will be described. 

[0323] An oil line that communicates with the oil pump not shown is provided 
within the boss unit 3b that extends from the above-mentioned transmission case 3, and this 
oil line is sealed by the sealing rings dl and d2, and communicates with the oil line cl 1 that is 
bored in the input shaft 12 in the radial direction. The input shaft 12 has an oil line cl2 bored 
in the axial direction, and also communicates with the oil line cl 1 in the radial direction. 
Also, on the back side of the input shaft 12, multiple unshown oil lines are bored that pass 
through from the oil line cl2 to the outer circumferential side of the input shaft 12 in the 
radial direction, and the supplied oil is sprayed from these multiple oil lines to the outer 
circumferential side of the input shaft 12 as lubricating oil. Thus, the various members within 
the transmission case 3, in other words the various gears of the planetary gear DP and the 
various members of the first clutch C-1 and the second clutch C-2 are lubricated. Now, for 
example, the oil within the cancel oil chamber 27 of the first clutch C-1 and within the cancel 
oil chamber 37 of the second clutch C-2 is supplied similarly to the lubricating oil, and in the 
case of being discharged, lubricates the various members within the transmission case 3 by 
merging with other lubricating oil. 

[0324] Further, an unshown oil line that communicates with an unshown oil 
pressure control device is bored in the above-mentioned boss unit 3b, and this oil line is 
sealed between the boss unit 3b and the input shaft 12 with the sealing rings d3 and d4, and 
communicates with the oil line c31 bored in the input shaft 12 in the radial direction. This oil 
line c31 communicates with the oil line c32 that is bored in the input shaft 12 in the axial 
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direction, that is to say bored parallel to the above-mentioned oil line cl2, and this oil line 
c32 communicates with the oil line c33 that is bored at the back edge side of the input 
shaft 12 in the radial direction. Also, this oil line c33 communicates with the hydraulic oil 
chamber 36. In other words, when the hydraulic oil pressure of the second clutch C-2 is 
supplied from the unshown oil pressure control device to the oil line c31, it is supplied to the 
hydraulic oil chamber 36 of the hydraulic servo 30 of the second clutch C-2. 

[0325] Further, an unshown oil line that communicates with an unshown oil 
pressure control device is bored in the above-mentioned boss unit 3b, and this oil line is 
sealed between the boss unit 3b and the input shaft 12 with the sealing rings d5 and d6, and 
communicates with the oil line c21 bored in the input shaft 12 in the radial direction. This oil 
line c21 communicates with the oil line that is bored in the input shaft 12 in the axial 
direction, that is to say communicating with an oil line omitted fi-om the diagram, that is 
bored in parallel to the above-mentioned oil line cl2 and the oil line c32, and this oil line 
communicates with the oil line c23 that is bored slightly behind the middle of the input 
shaft 12 in the radial direction. Also, this oil line c23 is sealed between the input shaft 12 and 
the clutch drum 22 of the first clutch C-1 with the sealing rings dl 1 and dl2, and 
communicates with the hydraulic oil chamber 26. In other words, when the hydraulic oil 
pressure of the first clutch C-1 is supplied fi*om the unshown oil pressure control device to the 
oil line c21, it is supplied to the hydraulic oil chamber 26 of the hydraulic servo 20 of the first 
clutch C-1, 

[0326] Also, an oil line c41 that communicates with the unshown oil pressure 
control device is bored in the above-mentioned boss unit 3b, and this oil line c41 is sealed 
between the boss unit 3b and the linking member 140 with the sealing rings dl and d8, and 
fiirther is sealed between this linking member 140 and the clutch drum 42 of the third clutch 
C-3 with the sealing rings d9 and dlO, and communicates with the hydraulic oil chamber 46. 
In other words, when the hydraulic oil pressure of the third clutch C-3 is supplied from the 
unshown oil pressure control device to the oil line c41, it is supplied to the hydraulic oil 
chamber 46 of the hydraulic servo 40 of the third clutch C-3. 

[0327] On the other hand, the oil line c5 1 that communicates with the unshown oil 
pressure control device is bored in the center support 120. This oil line c51 is sealed between 
the support wall 120 and the clutch drum 52 of the fourth clutch C-4 with the sealing rings 
dl3 and dl4, and communicates with the hydraulic oil chamber 56. In other words, when the 
hydraulic oil pressure of the fourth clutch C-4 is supplied from the unshown oil pressure 
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control device to the oil line c51, it is supplied to the hydraulic oil chamber 56 of the 
hydraulic servo 50 of the fourth clutch C-4, 

[0328] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-1 by the 
unshown oil line via the support wall 120 from the transmission case 3, and further, the 
hydraulic oil pressure is supplied from the oil pressure control device to the hydraulic oil 
chamber 76 of the hydraulic servo 70 of the second brake B-2 by the unshown oil line from 
the transmission case 3. 

[0329] As in the above, according to the automatic transmission relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-1 and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-1 and C-3, and 
the first and third clutches C-1 and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the linking members 101 and 102 that pass through the inner 
circumferential side of the fourth clutch C-4, and so the members that link the various 
clutches and the various rotation elements of the planetary gear PU are prevented from 
clashing, and while the linking member 140 that rotates from the input rotation (in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
placed on the outer circumferential side, the linking members 101 and 102 that have the 
possibility of greatly accelerating rotation can be placed on the inner circumferential side. 
Thus, the thickness of the various linking members that linked these clutches and the various 
rotation elements of the planetary gear unit PU can be designed to be made relatively thin and 
lightweight, and an automatic transmission 1(5 that is more lightweight with improved 
controllability can be designed. Further, the linking member 140 that rotates from the input 
rotation can be placed on the outer circumferential side, and so an input rotation count sensor 
that detects the number of input rotations can be easily affixed. 

[0330] Also, the hydraulic oil is supplied from the oil line c51 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
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member 102. Thus, efficiency improvements of the automatic transmission le due to the 
decrease in sHding resistance by the seaHng rings, decrease in hydrauhc oil leaking from the 
sealing rings, and preventing decrease of controllability, is enabled. 

[0331] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0332] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101 . Thus, the number of parts can be reduced and the automatic transmission le 
can be designed to be more lightweight and compact. 

[0333] Further, the first brake B-1 is linked to the linking member 101 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 of the planetary gear unit PU can be fixed, 
and the linking member 140 and the hub member 156 can be prevented from clashing. 

[0334] Also, the hydraulic servo 40 of the third clutch C-3 is placed on the side 
opposite from the hydraulic servo 50 of the fourth clutch C-4 in the axial direction as to the 
planetary gear DP and on the boss unit 3b that extends from the case 3, and the hydraulic oil 
is supplied to the hydraulic servo 40 of the third clutch C-3 from the oil line c41 provided 
within the boss unit 3b, and so the hydraulic oil pressure is supplied to the third clutch C-3 so 
as to be capable of engaging, and the linking of the third clutch C-3 and the linking 
member 101 is enabled. 

[0335] Further, the hydraulic servo 20 of the first clutch C-1 is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 50 of the fourth clutch C-4, 
and the hydraulic oil is supplied to the hydraulic servo 20 of the first clutch C-1 from the oil 
line c21 provided within the input shaft 12, and so the hydraulic oil can be supplied to the 
first clutch C-1 so as to be capable of engaging, and compared to the case of placing the first 
clutch C-1 on the side opposite of the planetary gear unit PU in the axial direction as to the 
planetary gear DP, placing the transmitting member that transmits the output rotation of the 
first clutch C-1 tlirough the outer circumferential side of the planetary gear DP becomes 
unnecessary, in other words the number of members that pass by the outer circumferential 
side of the planetary gear DP can be fewer. Thus, a more compact automatic transmission le 
in the radial direction can be designed. 
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[0336] Further, the hydrauHc servo 30 of the second clutch C-2 is placed between 
the axial direction of the planetary gear unit PU and the planetary gear DP, and so the 
planetary gear unit PU and the output shaft 15 of the automatic transmission I4 can be closer 
to one another, and a large torque can be transmitted at a relatively low speed, and the 
member that links the ring gear R3 that makes a high rotation at a relatively reverse speed and 
the output shaft 15 can be shortened. Thus, an automatic transmission 1 4 with reduced weight 
and improved controllability can be designed. Further, this planetary gear unit PU can be 
placed closer to the supporting unit (in other words the portion supported by the output 
shaft 15) of the shaft wherein the planetary gear unit PU is placed (in other words the 
intermediate shaft 13), and the gear positions can be stabilized. 

[0337] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the hydraulic servo 20 of the first clutch and the hydraulic servo 50 of 
the fourth clutch C-4, and so can be placed between the axial direction of the planetary gear 
unit PU and the planetary gear DP. Thus, the second clutch C-2 which has a relatively small 
volume can be placed on the inner circumferential side of the friction plate 41 of the third 
clutch C-3, and so the shaft length of the automatic transmission Ig can be shortened. 

[0338] Also, the forward first speed is achieved by engaging the first clutch C-1 and 
also retaining the one-way clutch F-1 (or the second brake B-2), the forward second speed by 
engaging the first clutch C-1 and by also retaining the first brake B-1, the forward third speed 
by engaging the first clutch C-1 and the third clutch C-3, the forward fourth speed by 
engaging the first clutch C-1 and the fourth clutch C-4, the forward fifth speed by engaging 
the first clutch C-1 and the second clutch C-2, the forward sixth speed by engaging the second 
clutch C-2 and the fourth clutch C-4, the forward seventh speed by engaging the second 
clutch C-2 and the third clutch C-3, the forward eighth speed by engaging the second clutch 
C-2 and by also retaining the first brake B-1, and the reverse speed by engaging the third 
clutch C-3 or the fourth clutch C-4 and by also retaining the second brake B-2. 
<Seventh Embodiment> 

[0339] Next, a seventh embodiment wherein a portion of the above-mentioned fifth 
embodiment has been changed will be described, following Fig. 10. Fig. 10 is a 
cross-sectional diagram illustrating the automatic transmission I7 relating to the seventh 
embodiment. With the seventh embodiment to be described below, the portions that have 
similar configuration as the automatic transmission I5 relating to the fifth embodiment will 
use the same reference numerals, and the description thereof will be omitted. 
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[0340] The automatic transmission I7 relating to the present seventh embodiment 
comprises a speed shifting mechanism 2?, and this speed shifting mechanism 2-] has a first 
clutch C-1 and the hydraulic servo 20 thereof that are placed on the side opposite (on the front 
side) of the planetary gear DP and the planetary gear unit PU in the axial direction as to the 
speed shifting mechanism 2$ of the automatic transmission I5 relating to the fifth 
embodiment, and specifically, the hydraulic servo 20 of the first clutch C-1 is placed between 
the axial direction of planetary gear DP and the hydraulic servo 40 of the third clutch C-3. In 
other words, the hydraulic servo 20 of this first clutch C-1 is placed on the boss unit 3b, with 
the clutch drum 22 thereof being rotatably supported by the boss unit 3b and the linking 
member 140. Also, the clutch drum 22 of the first clutch C-1 is linked to the hub 
member 153 that is splined with the inner friction plate of the friction plate 41 of the third 
clutch C-3, and the a portion of each of the clutch drum 22 and hub member 153 are stacked 
together. Further, the friction plate 21 of the first clutch C-1 is placed so as to be overlapped 
on the planetary gear DP. 

[0341] Continuing, the oil line configuration of the various configuration elements 
in the present embodiments will be described. 

[0342] An oil line that communicates with the oil pump not shown is provided 
within the boss unit 3b that extends fi-om the above-mentioned transmission case 3, and this 
oil line is sealed by the seaHng rings dl and d2, and communicates with the oil line cl 1 that is 
bored in the input shaft 12 in the radial direction. The input shaft 12 has an oil line cl2 bored 
in the axial direction, and also communicates with the oil line cl 1 in the radial direction. 
Also, on the back side of the input shaft 12, multiple unshown oil lines are bored that pass 
through from the oil line cl2 to the outer circumferential side of the input shaft 12 in the 
radial direction, and the supplied oil is sprayed from these multiple oil lines to the outer 
circumferential side of the input shaft 12 as lubricating oil. Thus, the various members within 
the transmission case 3, in other words the various gears of the planetary gear DP and the 
various members of the first clutch C-1 are lubricated. Now, for example, the oil within the 
cancel oil chamber 27 of the first clutch C-1 is also supplied similarly to the lubricating oil, 
and in the case of being discharged, lubricates the various members within the transmission 
case 3 by merging with other lubricating oil. 

[0343] Also, an oil line c41 that communicates with the unshown oil pressure 
control device is bored in the above-mentioned boss unit 3b, and this oil line c41 is sealed 
between the boss unit 3b and the linking member 140 with the sealing rings d3 and d4, and 
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further is sealed between this linking member 140 and the clutch drum 42 of the third clutch 
C-3 with the sealing rings d5 and d6, and communicates with the hydraulic oil chamber 46. 
In other words, when the hydraulic oil pressure of the third clutch C-3 is supplied from the 
unshown oil pressure control device to the oil line c41, it is supplied to the hydrauHc oil 
chamber 46 of the hydraulic servo 40 of the third clutch C-3. 

[0344] Also, an oil line c21 that communicates with the unshown oil pressure 
control device is bored in the above-mentioned boss unit 3b5 and this oil line c21 is sealed 
between the boss unit 3b and the linking member 140 with the sealing rings d7 and d8, and 
further is sealed between this linking member 140 and the clutch drum 42 of the third clutch 
C-3 with the sealing rings d9 and dlO, and communicates with the hydraulic oil chamber 26. 
In other words, when the hydraulic oil pressure of the first clutch C-1 is supplied from the 
unshown oil pressure control device to the oil Hne c21, it is supplied to the hydraulic oil 
chamber 26 of the hydraulic servo 20 of the first clutch C-1. 

[0345] On the other hand, the oil line c51 that communicates with the unshown oil 
pressure control device is bored in the support wall 120. This oil line c51 is sealed between 
the support wall 120 and the clutch drum 52 of the fourth clutch C-4 with the sealing rings 
dl 1 and dl2, and communicates with the hydraulic oil chamber 56. In other words, when the 
hydraulic oil pressure of the fourth clutch C-4 is supplied from the unshown oil pressure 
control device to the oil line c51, it is supplied to the hydraulic oil chamber 56 of the 
hydraulic servo 50 of the fourth clutch C-4. 

[0346] Also, an unshown oil line that communicates with the unshown oil pressure 
control device is bored in the bulkhead portion 3c of the above-mentioned transmission 
case 3, and this oil line is sealed between the bulkhead portion 3c and the output shaft 15 with 
the sealing rings dl3 and dl4, and communicates with the oil line c31 . Further, this oil line 
c31 is sealed between the intermediate shaft 13 and the output shaft 15 with the sealing ring 
dl5, and communicates with the oil line c32 that is bored in the intermediate shaft 13 in the 
axial direction, and fiirther, the oil line c32 communicates with the oil line c33 that is bored in 
the intermediate shaft 13 in the radial direction, and communicates with the hydraulic oil 
chamber 36. In other words, when the hydraulic oil pressure of the second clutch C-2 is 
supplied from the unshown oil pressure control device to the oil line c31, it is supplied to the 
hydraulic oil chamber 36 of the hydraulic servo 30 of the second clutch C-2. 

[0347] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-1 by the 



71 

unshown oil line via the support wall 120 from the transmission case 3, and further, the 
hydraulic oil pressure is supplied from the oil pressure control device to the hydraulic oil 
chamber 76 of the hydraulic servo 70 of the second brake B-2 by the unshown oil line from 
the transmission case 3. 

[0348] As in the above, according to the automatic transmission I7 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-1 and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the hnking member 140 
that passes by the outer circumferential side of the first and third clutches C-1 and C-3, and 
the first and third clutches C-1 and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the linking members 101 and 102 that pass through the inner 
circumferential side of the fourth clutch C-4, and so the members that link the various 
clutches and the various rotation elements of the planetary gear PU are prevented from 
clashing, and while the linking member 140 that rotates from the input rotation (in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
placed on the outer circumferential side, the linking members 101 and 102 that have the 
possibility of greatly accelerating rotation can be placed on the inner circumferential side. 
Thus, the thickness of the various linking members that linked these clutches and the various 
rotation elements of the planetary gear unit PU can be designed to be made relatively thin and 
lightweight, and an automatic transmission I7 that is more lightweight with improved 
controllability can be designed. Further, the linking member 140 that rotates from the input 
rotation can be placed on the outer circumferential side, and so an input rotation count sensor 
that detects the number of input rotations can be easily affixed. 

[0349] Also, the hydraulic oil is supplied from the oil line c5 1 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission I7 due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, is enabled. 
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[0350] Further, the clutch drum 52 of the hydrauHc servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0351] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101. Thus, the number of parts can be reduced and the automatic transmission I7 
can be designed to be more lightweight and compact. 

[0352] Further, the first brake B-1 is linked to the linking member 101 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 of the planetary gear unit PU can be fixed, 
and the linking member 140 and the hub member 156 can be prevented from clashing. 

[0353] Also, the hydraulic servo 40 of the third clutch C-3 is placed on the side 
opposite from the hydraulic servo 50 of the fourth clutch C-4 in the axial direction as to the 
planetary gear DP and on the boss unit 3b that extends fi-om the case 3, and the hydraulic oil 
is supplied to the hydraulic servo 40 of the third clutch C-3 from the oil line c41 provided 
within the boss unit 3b, and so the hydraulic oil pressure is supplied to the third clutch C-3 so 
as to be capable of engaging, and the linking of the third clutch C-3 and the linking 
member 101 is enabled. 

[0354] Further, the hydraulic servo 20 of the first clutch C-1 is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 40 of the third clutch C-3 and 
on the boss unit 3b that extends fi-om the case 3, and the hydraulic oil is supplied to the 
hydraulic servo 20 of the first clutch C-1 fi-om the oil line c21 provided within the boss 
unit 3b, and so the hydraulic oil pressure is supplied to the first clutch C-1 so as to be capable 
of engaging, and the linking of the first clutch C-1 and the linking member 102 is enabled. 

[0355] Further, the hydraulic servo 30 of the second clutch C-2 is placed on the side 
opposite from the planetary gear DP in the axial direction as to the planetary gear unit PU, 
and so multiple oil lines being provided concentrated within the boss unit 3b or on the 
support wall 120 can be prevented. 

[0356] Also, the forward first speed is achieved by engaging the first clutch C-1 and 
also retaining the one-way clutch F-1 (or the second brake B-2), the forward second speed by 
engaging the first clutch C-1 and by also retaining the first brake B-1, the forward third speed 
by engaging the first clutch C-1 and the third clutch C-3, the forward fourth speed by 
engaging the first clutch C-1 and the fourth clutch C-4, the forward fifth speed by engaging 
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the first clutch C-1 and the second clutch C-2, the forward sixth speed by engaging the second 
clutch C-2 and the fourth clutch C-4, the forward seventh speed by engaging the second 
clutch C-2 and the third clutch C-3, the forward eighth speed by engaging the second clutch 
C-2 and by also retaining the first brake B-1, and the reverse speed by engaging the third 
clutch C-3 or the fourth clutch C-4 and by also retaining the second brake B-2. 
<Eighth Embodiment> 

[0357] Next, an eighth embodiment wherein a portion of the above-mentioned 
seventh embodiment has been changed will be described, following Fig. 11. Fig. 1 1 is a 
cross-sectional diagram illustrating the automatic transmission Ig relating to the eighth 
embodiment. With the eighth embodiment to be described below, the portions that have 
similar configurations as the automatic transmission I7 relating to the seventh embodiment 
will use the same reference numerals, and the description thereof will be omitted. 

[0358] The automatic transmission Ig relating to the present eighth embodiment 
comprises a speed shifting mechanism 2^, and this speed shifting mechanism 2s has a second 
clutch C-2 and the hydraulic servo 30 thereof that are placed between the axial direction of 
the planetary gear DP and the planetary gear unit PU as to the speed shifting mechanism 27 of 
the automatic transmission I7 relating to the seventh embodiment, and specifically, the 
hydraulic servo 30 of the second clutch C-2 is placed between the axial direction of the 
planetary gear DP and the hydraulic servo 50 of the fourth clutch C-4. In other words, the 
hydrauHc servo 30 of this second clutch C-2 is placed on the outer circumferential side of the 
back edge of the input shaft 12, and the clutch drum 32 thereof is linked to the input shaft 12. 
Further, the hub member 152 that is splined with the inner friction plate of the fi-iction 
plate 31 of the second clutch C-2 is linked to the intermediate shaft 13. The intermediate 
shaft 13 of the present embodiment is provided as to the input shaft 12 so as to be capable of 
rotating, and in other words serves as a linking member for the purpose of transmitting the 
rotation of the hub member 152 to the carrier CR2 of the planetary gear unit PU. 

[0359] Continuing, the oil line configuration of the various configuration elements 
in the present embodiments will be described. 

[0360] An oil line that communicates with the oil pump not shown is provided 
within the boss unit 3b that extends from the above-mentioned transmission case 3, and this 
oil line is sealed by the sealing rings dl and d2, and communicates with the oil line cl 1 that is 
bored in the input shaft 12 in the radial direction. The input shaft 12 has an oil line cl2 bored 
in the axial direction, and also communicates with the oil line cl 1 in the radial direction. 
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Also, on the back side of the input shaft 12, multiple unshown oil lines are bored that pass 
through from the oil line cl2 to the outer circumferential side of the input shaft 12 in the 
radial direction, and the supplied oil is sprayed from these multiple oil lines to the outer 
circumferential side of the input shaft 12 as lubricating oil. Thus, the various members within 
the transmission case 3, in other words the various gears of the planetary gear DP and the 
various members of the first clutch C-1 are lubricated. Now, for example, the oil within the 
cancel oil chamber 27 of the first clutch C-1 is supplied similarly to the lubricating oil, and in 
the case of being discharged, lubricates the various members within the transmission case 3 
by merging with other lubricating oil. 

[0361] Further, an unshown oil line that communicates with an unshown oil 
pressure control device is bored in the above-mentioned boss unit 3b, and this oil line is 
sealed between the boss unit 3b and the input shaft 12 with the sealing rings d3 and d4, and 
communicates with the oil line c31 bored in the input shaft 12 in the radial direction. This oil 
line c31 communicates with the oil line c32 that is bored in the input shaft 12 in the axial 
direction, that is to say bored parallel to the above-mentioned oil line cl2, and this oil line 
c32 communicates with the oil line c33 that is bored at the back edge side of the input 
shaft 12 in the radial direction. Also, this oil line c33 communicates with the hydraulic oil 
chamber 36. In other words, when the hydraulic oil pressure of the second clutch C-2 is 
supplied from the unshown oil pressure control device to the oil line c31, it is supplied to the 
hydraulic oil chamber 36 of the hydraulic servo 30 of the second clutch C-2. 

[0362] Also, an oil line c41 that communicates with the unshown oil pressure 
control device is bored in the above-mentioned boss unit 3b, and this oil line c41 is sealed 
between the boss unit 3b and the linking member 140 with the sealing rings d5 and d6, and 
further is sealed between this linking member 140 and the clutch drum 42 of the third clutch 
C-3 with the sealing rings d7 and d8, and communicates with the hydraulic oil chamber 46. 
In other words, when the hydraulic oil pressure of the third clutch C-3 is supplied from the 
unshown oil pressure control device to the oil line c41, it is supplied to the hydraulic oil 
chamber 46 of the hydraulic servo 40 of the third clutch C-3. 

[0363] Also, an oil line c21 that communicates with the unshown oil pressure 
control device is bored in the above-mentioned boss unit 3b, and this oil line c21 is sealed 
between the boss unit 3b and the linking member 140 with the sealing rings d9 and dlO, and 
further is sealed between this linking member 140 and the clutch drum 42 of the third clutch 
C-3 with the sealing rings dl 1 and dl2, and communicates with the hydraulic oil chamber 26. 
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In other words, when the hydraulic oil pressure of the first clutch C-1 is supplied from the oil 
pressure control device to the oil line c21, it is supplied to the hydraulic oil chamber 26 of the 
hydraulic servo 20 of the first clutch C-1 . 

[0364] On the other hand, the oil line c51 that communicates with the unshown oil 
pressure control device is bored in the support wall 120. This oil line c51 is sealed between 
the support wall 120 and the clutch drum 52 of the fourth clutch C-4 with the sealing rings 
dl3 and dl4, and communicates with the hydraulic oil chamber 56. In other words, when the 
hydraulic oil pressure of the fourth clutch C-4 is supplied fi-om the unshown oil pressure 
control device to the oil line c51, it is supplied to the hydraulic oil chamber 56 of the 
hydraulic servo 50 of the fourth clutch C-4. 

[0365] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-1 by the 
unshown oil line via the support wall 120 fi*om the transmission case 3, and further, the 
hydraulic oil pressure is supplied from the oil pressure control device to the hydraulic oil 
chamber 76 of the hydraulic servo 70 of the second brake B-2 by the unshown oil line fi-om 
the transmission case 3. 

[0366] As in the above, according to the automatic transmission Is relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-1 and C-3 are placed on the side opposite fi-om the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-1 and C-3, and 
the first and third clutches C-1 and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the linking members 101 and 102 that pass through the inner 
circumferential side of the fourth clutch C-4, and so the members that link the various 
clutches and the various rotation elements of the planetary gear PU are prevented fi-om 
clashing, and while the linking member 140 that rotates fi-om the input rotation (in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
placed on the outer circumferential side, the linking members 101 and 102 that have the 
possibility of greatly accelerating rotation can be placed on the inner circumferendal side. 
Thus, the thickness of the various linking members that linked these clutches and the various 
rotation elements of the planetary gear unit PU can be designed to be made relatively thin and 
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lightweight, and an automatic transmission Is that is more Hghtweight with improved 
controllabiHty can be designed. Further, the Hnking member 140 that rotates from the input 
rotation can be placed on the outer circumferential side, and so an input rotation count sensor 
that detects the number of input rotations can be easily affixed. 

[0367] Also, the hydraulic oil is supplied from the oil line c51 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission Ig due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, is enabled. 

[0368] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0369] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101. Thus, the number of parts can be reduced and the automatic transmission Ig 
can be designed to be more lightweight and compact. 

[0370] Further, the first brake B-1 is linked to the linking member 101 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 of the planetary gear unit PU can be fixed, 
and the linking member 140 and the hub member 156 can be prevented from clashing. 

[0371] Also, the hydraulic servo 40 of the third clutch C-3 is placed on the side 
opposite from the hydraulic servo 50 of the fourth clutch C-4 in the axial direction as to the 
planetary gear DP and on the boss unit 3b that extends from the case 3, and the hydraulic oil 
is supplied to the hydraulic servo 40 of the third clutch C-3 from the oil line c41 provided 
within the boss unit 3b, and so the hydraulic oil pressure is supplied to the third clutch C-3 so 
as to be capable of engaging, and the linking of the third clutch C-3 and the linking 
member 101 is enabled. 

[0372] Further, the hydraulic servo 20 of the first clutch C-1 is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 40 of the third clutch C-3 and 
on the boss unit 3b that extends from the case 3, and the hydraulic oil is supplied to the 
hydraulic servo 20 of the first clutch C-1 from the oil line c21 provided within the boss 
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unit 3b, and so the hydraulic oil pressure is supplied to the first clutch C-1 so as to be capable 
of engaging, and the linking of the first clutch C-1 and the linking member 102 is enabled. 

[0373] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the planetary gear unit PU and the planetary gear DP, and so the 
planetary gear unit PU and the output shaft 15 of the automatic transmission Ig can be closer 
to one another, and a large torque can be transmitted at a relatively low speed, and the 
member that links the ring gear R3 that makes a high rotation at a relatively reverse speed and 
the output shaft 15 can be shortened. Thus, an automatic transmission Ig with reduced weight 
and improved controllability can be designed. Further, this planetary gear unit PU can be 
placed closer to the supporting unit (in other words the portion supported by the output 
shaft 15) of the shaft wherein the planetary gear unit PU is placed (in other words the 
intermediate shaft 13), and the gear positions can be stabilized. 

[0374] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the hydraulic servo 20 of the first clutch C-1 and the hydraulic servo 50 
of the fourth clutch C-4, and so can be placed between the axial direction of the planetary 
gear unit PU and the planetary gear DP. Therefore, the second clutch C-2 which has a 
relatively small volume can be placed on the inner circumferential side of the friction plate 41 
of the third clutch C-3, and so the shaft length of the automatic transmission Ig can be 
shortened. Further, the member that inputs the input rotation into the planetary gear DP and 
the clutch drum 32 of the second clutch C-2 can be made to have commonality and so the 
shaft length of the automatic transmission Ig can be shortened. 

[0375] Also, the forward first speed is achieved by engaging the first clutch C-1 and 
also retaining the one-way clutch F-1 (or the second brake B-2), the forward second speed by 
engaging the first clutch C-1 and by also retaining the first brake B-1, the forward third speed 
by engaging the first clutch C-1 and the third clutch C-3, the forward fourth speed by 
engaging the first clutch C-1 and the fourth clutch C-4, the forward fifth speed by engaging 
the first clutch C-1 and the second clutch C-2, the forward sixth speed by engaging the second 
clutch C-2 and the fourth clutch C-4, the forward seventh speed by engaging the second 
clutch C-2 and the third clutch C-3, the forward eighth speed by engaging the second clutch 
C-2 and by also retaining the first brake B-1 , and the reverse speed by engaging the third 
clutch C-3 or the fourth clutch C-4 and by also retaining the second brake B-2. 
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<Ninth Embodiment> 

[0376] Next, a ninth embodiment wherein a portion of the above-mentioned first 
through eighth embodiments has been changed will be described, following Fig. 12. Fig. 12 
is a cross-sectional diagram illustrating the automatic transmission I9 relating to the ninth 
embodiment. With the ninth embodiment to be described below, the portions that have 
similar configurations as the automatic transmission 1 1 relating to the first through eighth 
embodiments will use the same reference numerals except for a portion of the construction 
such as the oil lines, the sealing rings, and the hub members, and the description thereof will 
be omitted. 

[0377] As illustrated in Fig. 12, the automatic transmission I9 which is suitable for 
mounting on a vehicle which is an FF type (front drive, front engine) for example has a case 4 
which is constructed by connecting a transmission case 3 or a housing case or the like which 
encloses a torque converter not shown, and within this transmission case 3 is placed a speed 
shifting mechanism 29, a counter shaft of which the diagram is omitted, and a differential 
device. This speed shifting mechanism 29 is placed on for example the input shaft 12 which 
is on the same axis as the output shaft of the engine (not shown), and on the axis upon which 
the intermediate shaft 13 is the center, and further, the unshown counter shaft is placed on an 
axis parallel to these input shaft 12 and intermediate shaft 13, and further, the differential gear 
device not shown is placed on an axis parallel to this counter shaft so as to form a left and 
right wheel. The above-mentioned input shaft 12 and intermediate shaft 13, the counter shaft, 
and the left and right wheels are arranged in a dogleg shape relative to each other as viewed 
from the side. Further, generally the counter shaft or the differential device is placed in a 
position adjacent to the torque converter, in other words is placed in a position to overlap on 
the input side of the input shaft 12 in the axial direction. 

[0378] With the automatic transmission which is suitable for mounting on a vehicle 
which is an FR type according to the above-described first through eighth embodiments, the 
left and right directions in the diagram actually are front and back directions, but with the 
automatic transmission which is suitable for mounting on a vehicle which is an FF type as 
described below, the left and right directions in the diagram are actually left and right 
directions on the vehicle. However, depending on the direction of mounting, the right side of 
the diagram can be the left side of the vehicle and the left side of the diagram can be the right 
side of the vehicle, but in the descriptions below, in the case of stating simply "right side" or 
"left side", the "right side" or "left side" of the diagram will be indicated. 
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[03791 Within the transmission case 3, the planetary gear DP and the planetary gear 
unit PU are placed on the same axis, and a hydraulic servo 50 of the fourth clutch C-4 of 
which the friction plate 51 is placed on the outer circumferential side is placed between the 
axial direction of this planetary gear DP and the planetary gear unit PU. Further, a support 
wall (center support) 120 so as to be adjacent to the hydraulic servo 50 of this fourth clutch 
C-4 is placed between the hydraulic servo 50 of this fourth clutch C-4 and this planetary gear 
unit PU in the axial direction. The boss unit 120b on the right side inner circumferential side 
of this support wall 120 is extended to the inner portion of the hydraulic servo 50 of this 
fourth clutch C-4, and further, the boss unit 120a on the left side inner circumferential side of 
this support wall 120 is extended to the inner portion of the counter gear (output 
member) 150. In other words, this hydraulic servo 40 and counter gear 150 are placed and 
supported so as to each be adjacent to each other on opposite sides via the support wall 120. 

[0380] The hydraulic servo 20 of the first clutch C-1 of which the friction plate 21 is 
placed on the inner circumferential side of the friction plate 51 of the fourth clutch C-4 is 
disposed between the axial direction of the planetary gear unit PU and the planetary gear DP. 
Specifically, the hydraulic servo 20 of this first clutch C-1 is disposed on the input shaft 12 
between the hydraulic servo 50 of the fourth clutch C-4 and the planetary gear DP in the axial 
direction. 

[0381] On the other hand, the hydraulic servo 40 of the third clutch of which the 
friction plate 41 is placed on the right side of the above-mentioned friction plate 51, is placed 
on the front side which is the side opposite in the axial direction from the planetary gear set 
PU as to the hydraulic servo 50 of the aforementioned fourth clutch C-4. Further, the 
hydraulic servo 40 of the third clutch C-3 is placed on the boss unit 3b which extends from 
the bulkhead member 3a which separates between the transmission case 3 and the housing 
case not shown. 

[0382] Further, the hydraulic servo 30 of the second clutch C-2 of which the fiiction 
plate 31 is placed on the outer circumferential side is placed on the boss unit 3d which 
extends from the side wall portion 3c of the transmission case 3, on the left side which is the 
side opposite in the axial direction from the planetary gear DP as to the planetary gear set PU. 

[0383] Further, the brake band 161 of the first brake B-1, omitted from the diagram, 
of the hydraulic servo is placed on the outer diameter side of the friction plate 51 of the fourth 
clutch C-4 so as to form an overlap. Within this description, the brake band 161 is in a band 
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shape, but is described as one type of friction plate, that is to say, "the friction plate of the 
brake" includes the friction plate of a multi-disc brake and the brake band of a band brake. 

[0384] Further, the hydraulic servo 70 of the second brake B-2 of which the friction 
plate 71 is placed on the outer circumferential side of the planetary gear unit PU, is placed on 
the side wall portion 3c of the outer circumferential side of the hydraulic servo 30 of the 
second clutch C-2. Also, a one-way clutch F-1 is placed on the outer circumferential side of 
this planetary gear unit PU. 

[0385] Continuing, the speed shifting mechanism 2^ will be described in detail. The 
planetary gear DP which is placed on the inner circumferential side of the transmission case 3 
comprises a sun gear SI, a carrier CRl, and a ring gear Rl . On the right side of this planetary 
gear DP, the above-described boss unit 3b is provided on the outer face of the input shaft 12 
so as to cover, and the above-mentioned sun gear SI is fixed so as to be incapable of rotating. 
Further, the carrier CRl supports the pinions PI and P2 so as to be capable of rotating, and 
these pinions PI and P2 mesh with each other and also the former pinion PI meshes with the 
sun gear S 1 , and the latter pinion P2 meshes with the ring gear Rl . The carrier plate on the 
left side of this carrier CRl is linked to the input shaft 12, and also the carrier plate on the 
right side is linked to the (first) linking member 140 in a drum shape. Also, the ring gear Rl 
is linked to the clutch drum 22 of the above-mentioned first clutch C-1. 

[0386] This first clutch C-1 comprises a friction plate 21 and a hydraulic servo 20 
which disconnects this fiiction plate 21. This hydraulic servo 20 has a clutch drum 22 which 
is open towards the left side, a piston member 23, a cancel plate 24, and a retum spring 25. 
The piston member 23 is placed to the left side of the clutch drum 22 so as to be movable in 
the left and right directions, so as to configure an oil-tight hydraulic oil chamber with the 
clutch drum 22, with two seals rings a4 and a5. Further, the cancel plate 24 is inhibited from 
moving to the left by a snap spring 29 fit to the cancel plate. The cancel plate 24 configures 
an oil-tight cancel oil chamber 27 with the piston member 23 placed to the right side thereof, 
with the two seal rings a4 and a6, upon the retum spring 25 being compressed. 

[0387] Further, an outer friction plate of the friction plate 21 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 22, and also the inner fiiction 
plate thereof is splined to the hub member 151. In other words, when this first clutch C-1 
engages, the reduced speed rotation of the ring gear Rl of the above-mentioned planetary gear 
DP is output to the hub member 151. This hub member 151 is linked to the (third) linking 
member 102 supported so as to be capable of rotating on the outer circumferential side of the 
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intermediate shaft 13, and this linking member 102 is linked to the sun gear S3 of the above- 
mentioned planetary gear unit PU. 

[0388] On the other hand, the linking member 140 that is linked to the above- 
mentioned carrier CRl is linked to the hub member 154 which is splined to the inner friction 
plate of the friction plate 51 of the fourth clutch C-4. This fourth clutch C-4 comprises a 
friction plate 51 and a hydraulic servo 50 that disconnects this friction plate 51. This 
hydraulic servo 50 has a clutch dmm 52 that is open towards the right side (planetary gear DP 
side), a piston member 53, a return plate 54, and a retum spring 55. Further, the piston 
member 53 is placed on the right side of the clutch drum 52 so as to be capable of moving 
forward or backwards, and from two sealing rings a7 and aS, an oil-tight hydraulic oil 
chamber 56 is configured between the clutch drum 52. Further, the cancel plate 54 is 
prevented from moving towards the right side by the snap ring 59 fit to the clutch drum 52. 
The cancel plate 54 has a retum spring 55 placed compressed between the piston member 53 
placed on the left side of the cancel plate 54, and also comprises an oil tight canceling oil 
chamber 57 by two sealing rings a7 and a9. 

[0389] Further, an outer friction plate of the friction plate 51 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 52, and also the inner fiiction 
plate thereof is splined to the above-mentioned hub member 154, In other words, when this 
fourth clutch C-4 engages, the input rotation of the carrier CRl of the above-mentioned 
planetary gear DP is output to the clutch drum 52. This clutch drum 52 is linked to the 
(second) linking member 101 that is supported so as to be capable of rotating on the further 
outer circumferential side of the aforementioned linking member 102, and this linking 
member 101 is linked to the sun gear S2 of the above-mentioned planetary gear unit PU. 

[0390] The clutch drum 52 of the clutch C-4 clutch which is linked to the second 
linking member is further on the outer circumferential side than the first linking member 140, 
but the clutch C-4 requires a relatively small transmitting torque, and so the member does not 
require a great degree of strength, and even at a high rotation the generation of inertia torque 
is small, and does not influence the controllability greatly. 

[0391 1 The third clutch C-3 is placed on the inner circumferential side of the above- 
mentioned linking member 140 and comprises a friction plate 41 and a hydraulic servo 40 
that disengages this friction plate 41. This hydraulic servo 40 has a clutch drum 42 that is 
open towards the left, a piston member 43, a cancel plate 44, and a retum spring 45. Further, 
the piston member 43 is placed on the left of the clutch dmm 42 so as to be capable of 
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moving forward or backwards, and from two sealing rings al and a2, an oil-tight hydraulic oil 
chamber 46 is configured between the clutch drum 42. Further, the cancel plate 44 is 
prevented from moving towards the left by the snap ring 49 fit to the clutch drum 42. The 
cancel plate 44 has a return spring 45 placed compressed between the piston member 43 
placed on the right of the cancel plate 44, and also comprises an oil tight canceling oil 
chamber 47 by two sealing rings al and a3. 

[0392] Also, an outer friction plate of the fi"iction plate 41 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 42, and also the inner fi-iction 
plate thereof is splined to the the outer circumferential side of the above-mentioned ring gear 
Rl . hi other words when this third clutch C-3 engages, the reduced speed rotation thereof is 
input to the clutch drum 42. This clutch drum 42 is linked to the linking member 101 that is 
linked to the sun gear S2 of the planetary gear unit PU. 

[0393] Further, the first brake B-1 is placed on the outer diameter side of the clutch 
drum 52, and comprises an unshown hydraulic servo which is placed so as to be incapable of 
rotation as to the transmission case 3, and a brake band 161 which tightens and releases the 
outer portion of the clutch drum 52 by this hydraulic servo, hi other words, when this first 
brake B-1 is retained, the clutch drum 52 is fixed so as to be incapable of rotation, and the 
rotation of the above-described linking member 101 and sun gear R2 is fixed. 

[0394] On the other hand, the second clutch C-2 is placed on the back side of the 
planetary gear unit PU which is linked to the input shaft 12 and on the outer circumferential 
side of the back edge of the intermediate shaft 13. This second clutch C-2 comprises a 
friction plate 31 and a hydraulic servo 30 that disengages the friction plate 31. This hydraulic 
servo 30 has a clutch drum 32 that is open towards the left while being supported by the 
above-mentioned boss unit 3d so as to be capable of rotating and is linked to the above- 
mentioned intermediate shaft 13 (that is to say, the input shaft 12), a piston member 33, a 
cancel plate 34, and a return spring 35. Further, the piston member 33 is placed on the left of 
the clutch drum 32 so as to be capable of moving forward or backwards, and from two sealing 
rings alO and al 1, an oil-tight hydraulic oil chamber 36 is configured between the clutch 
drum 32. Further, the cancel plate 34 is prevented fi-om moving towards the left by the snap 
ring 39 fit to the intermediate shaft 13. The cancel plate 34 has a return spring 35 placed 
compressed between the piston member 33 placed on the right of the cancel plate 34, and also 
comprises an oil tight canceling oil chamber 37 by two sealing rings alO and al2. 
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[0395] Also, an outer friction plate of the friction plate 31 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 32, and also the inner friction 
plate thereof is splined to the hub member 152. In other words, when this second clutch C-2 
is engaged, the input rotation of the above-mentioned intermediate shaft 13 is output to the 
hub member 152. This hub member 152 is linked to the carrier plate on the back side of the 
carrier CR2 of the planetary gear unit PU. 

[0396] Further, the on the carrier plate of the front side of this carrier CR2 is linked 
to the hub member 157 via the above-mentioned hub member 152 and is also linked to the 
inner race 1 12 of the one-way clutch F-1 . This one-way clutch F-1 comprises the above- 
mentioned inner race 1 12, a sprag mechanism 113, and an outer race 1 14, and this outer 
race 1 14 is linked to the transmission case 3 by the linking member 115, and the rotation 
thereof is fixed. In the case that the inner race 112 rotates as to the outer race 114, the 
rotation in only one direction is restricted by the sprag mechanism 113 and is fixed. 

[0397] The above-mentioned hub member 157 is splined with the inner friction 
plate of the friction plate 71 of the second brake B-2. This second brake B-2 has a hydrauHc 
servo 70 wherein the side face of the bulkhead portion 3c on the left of the transmission 
case 3 is a cylinder portion, and this hydraulic servo 70 has a piston member 73, a cancel 
plate 74, and a return spring 75. The piston member 73 is placed on the right of the cylinder 
portion of the bulkhead portion 3c so as to be capable of moving forward or backwards, and 
from two sealing rings al3 and al4, an oil-tight hydraulic oil chamber 76 is configured 
between this cylinder portion. Further, the cancel plate 74 is prevented from moving to the 
right side by the snap ring 79 fit to the transmission case 3. Also, a return spring 75 is placed 
compressed between the cancel plate 74 and the piston member 73 placed on the right side 
thereof. 

[0398] The outer friction plate of the friction plate 71 of the second brake B-2 is 
splined with the inner face of the transmission case 3, that is to say, when this second brake 
B-2 is retained, the hub member 157 is fixed so as to be incapable of rotating, and the rotation 
of the carrier CR2 of the above-mentioned planetary gear unit PU is fixed. 

[0399] This planetary gear unit PU comprises a sun gear S2, a sun gear S3, a carrier 
CR2, and a ring gear R2. Of these, the sun gear S3 is supported by the intermediate shaft 13 
so as to be capable of rotating, while also being linked to the linking member 102 as 
described above, and is capable of inputting the reduced speed rotation from the first clutch 
C-1. Further, the sun gear S2 is supported by the linking member 102 so as to be capable of 
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rotating, and is linked to the linking member 101 as described above, and the reduced speed 
rotation from the third clutch C-3 or the fourth clutch C-4 or the input rotation is capable of 
inputting, and is capable of retaining by the first brake B-1 . Further, the carrier CR2 is 
capable of the input rotation from the second clutch C-2 being input, and the rotation in one 
direction by the one-way clutch F-1 is restricted, and the rotation is capable of fixing the 
rotation by the second brake B-2. 

[0400] This carrier CR2 supports the short pinion P3 and the long pinion P4 so as to 
be capable of rotating, and these pinions P3 and P4 mesh together, and the short pinion P3 
meshes with the sun gear S3 and the long pinion P4 meshes with the sun gear S2 and the ring 
gear R3. Also, this ring gear R3 is linked to the counter gear 150. 

[0401] The counter gear 1 50 is placed between the planetary gear unit PU and the 
planetary gear DP in the axial direction, and is adjacent to the left side of the support wall 120 
as described above. Specifically, the counter gear 150 is placed on the boss unit 120a which 
extends from the inner diameter side of the support wall 120, via a ball bearing 121, Also, a 
gear which is linked to the unshown counter shaft meshes with the outer circumferential side 
of this counter gear 150, and further this counter shaft is linked to a drive wheel via gear 
mechanism or differential or the like not shown. 

[0402] Continuing, the oil line configuration of each configuration element will be 
described. 

[0403] The oil chamber 56 of the hydraulic servo 50 of the fourth clutch C-4, in 
other words the oil chamber 56 which is constructed by the clutch drum 52 and the piston 
member 53 being sealed together with the sealing rings a9 and alO communicates with an oil 
line c51 wherein the clutch drum 52 and the support wall 120 are sealed together with the 
sealing rings d9 and dlO and is within the support wall 120, and the hydraulic oil is supplied 
from this oil line c51. The cancel oil chamber 57 which is constructed by the piston 
member 53 and the cancel plate 54 being sealed together with the sealing rings a7 and a9 has 
the oil supplied thereto from an oil line omitted from the diagram. 

[0404] With the oil chamber 46 of the hydraulic servo 40 of the third clutch C-3, in 
other words the oil chamber 46 which is constructed by the clutch drum 42 and the piston 
member 43 being sealed together with the sealing rings al and a2, and the linking 
member 140 and the clutch drum 42 being sealed together with the sealing rings d3 and d4, 
wherein each of these are sealed and communicate with the oil line c41 within the boss 
unit 3b, and the hydraulic oil is supplied fi-om this oil line c41 . The cancel oil chamber 47 
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which is constructed by the piston member 43 and the cancel plate 44 being sealed together 
with the sealing rings al and a3 has the oil supplied thereto from an oil line omitted from the 

diagram. 

[0405] With the oil chamber 26 of the hydraulic servo 20 of the first clutch C-1, in 
other words the oil chamber 26 which is constructed by the clutch drum 22 and the piston 
member 23 being sealed together with the sealing rings a4 and a5, and the boss unit 3b and 
the input shaft 12 being sealed together with the sealing rings d5 and d6, each of these are 
sealed to communicate with the oil lines c22, c23, and c24 within the input shaft 12, and the 
hydraulic oil is supplied from this oil line c24. The cancel oil chamber 27 which is 
constructed by the piston member 23 and the cancel plate 24 being sealed together with the 
sealing rings a4 and a6 has the oil supplied thereto from an oil line omitted from the diagram. 

[0406] The oil chamber 36 of the hydraulic servo 30 of the second clutch C-2, in 
other words the oil chamber 36 which is constructed by the clutch drum 32 and the boss 
unit 3d being sealed together with the sealing rings a4 and a6 communicates with the oil line 
c31 within the boss unit 3b wherein between the clutch drum 32 and the boss unit 3d is sealed 
with the sealing rings dl 1, dl2, and the hydraulic oil is supplied from this oil line c31. The 
cancel oil chamber 37 which is constructed by the piston member 33 and the cancel plate 34 
being sealed together with the sealing rings alO and al2 has the oil supplied thereto from an 
oil line omitted from the diagram. 

[0407] Further, the oil chamber 76 of the hydraulic servo 70 of the second brake 
B-2, in other words the oil chamber 76 which is constructed by the cylinder portion provided 
on the side wall portion 3c of the transmission case 3 and the piston member 73 being sealed 
together with the sealing rings al3 and al4, has the oil supplied thereto from an oil line of the 
side wall portion omitted from the diagram. 

[0408] As in the above, according to the automatic transmission I9 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-1 and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-1 and C-3, and 
the first and third clutches C-1 and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the linking members 101 and 102 that pass through the inner 
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circumferential side of the fourth clutch C-4, and so the members that link the various 
clutches and the various rotation elements of the planetary gear PU are prevented from 
clashing, and while the linking member 140 that rotates from the input rotation (in other 
words, not rotated at an increased speed nor does the transmitting torque increase)(in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
placed on the outer circumferential side, the linking members 101 and 102 that have the 
possibility of greatly accelerating rotation or the large transmitting torque can be input can be 
placed on the inner circumferential side. Thus, the thickness of the various linking members 
that linked these clutches and the various rotation elements of the planetary gear unit PU can 
be designed to be made relatively thin and lightweight, and an automatic transmission 1 1 that 
is more lightweight with improved controllability can be designed. Further, the linking 
member 140 that rotates from the input rotation can be placed on the outer circumferential 
side, and so an input rotation count sensor that detects the number of input rotations can be 
easily affixed. 

[0409] Also, the hydraulic oil is supplied from the oil line c51 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission 1 1 due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, are enabled. 

[0410] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0411] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101. Thus, the number of parts can be reduced and the automatic transmission I9 
can be designed to be more lightweight and compact. 

[0412] Further, the hydraulic servo 40 of the third clutch C-3 is placed on the side 
opposite in the axial direction from the hydraulic servo 50 of the fourth clutch C-4 as to the 
planetary gear DP, and upon the boss unit 3b which extends from the case 3, and the 
hydraulic oil is supplied to the hydraulic servo 40 of the third clutch C-3 via the oil line c41 
provided within the boss unit 3b, and so as to have the hydraulic oil pressure capable of being 
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supplied to the third clutch C-3, while also the linking of the third clutch C-3 and the linking 
member 101 is enabled. 

[0413] Further, the hydraulic servo 20 of the first clutch C-1 is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 50 of the fourth clutch C-4, 
and the hydraulic oil is supplied from the oil line c21 provided within the input shaft 12, and 
the hydraulic oil pressure is supplied to the first clutch C-1 so as to be capable of engaging, 
while also compared to the case wherein the first clutch C-1 is placed on the side opposite of 
the planetary gear unit PU in the axial direction as to the planetary gear DP, placing the 
transmitting member which transmits the output rotation of the first clutch C-1 through the 
outer circumferential side of the planetary gear DP becomes unnecessary, in other words the 
number of members which pass by the outer circumferential side of the planetary gear DP can 
be reduced. Thus, the automatic transmission I9 can be designed to be more compact in the 
radial direction. 

[0414] Further, the hydraulic servo 30 of the second clutch C-2 is placed on the side 
opposite from the planetary gear DP in the axial direction as to the planetary gear unit PU, 
and so multiple oil Hnes being provided concentrated within the boss unit 3b or on the 
support wall 120 can be prevented. 

[0415] Also, the forward first speed is achieved by engaging the first clutch C-1 and 
also retaining the one-way clutch F-1 (or the second brake B-2), the forward second speed 
achieved by engaging the first clutch C-1 and by also retaining the first brake B-1, the forward 
third speed achieved by engaging the first clutch C-1 and the third ciutch C-3, the forward 
fourth speed achieved by engaging the first clutch C-1 and the fourth clutch C-4, the forward 
fifth speed achieved by engaging the first clutch C-l and the second clutch C-2, the forward 
sixth speed achieved by engaging the second clutch C-2 and the fourth clutch C-4, the 
forward seventh speed achieved by engaging the second clutch C-2 and the third clutch C-3, 
the forward eighth speed achieved by engaging the second clutch C-2 and by also retaining 
the first brake B-1, and the reverse speed achieved by engaging the third clutch C-3 or the 
fourth clutch C-4 and by also retaining the second brake B-2. 

[0416] Now, the vehicle automatic transmission I9 relating to the present ninth 
embodiment can have the vehicle automatic transmission 1 19 relating to the later-described 
nineteenth embodiment configured by the speed shifting mechanism 29 being flipped in the 
left and right direction (the axial direction) with virtually no change. 
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<Tenth Embodiment> 

[0417] Next, a tenth embodiment wherein a portion of the above-mentioned ninth 
embodiment has been changed will be described, following Fig. 13. Fig. 13 is a 
cross-sectional diagram illustrating the automatic transmission 1 lo relating to the tenth 
embodiment. With the tenth embodiment to be described below, only the portions that differ 
from the automatic transmission I9 according to the ninth embodiment will be described, and 
the portions other than these are the same and therefore the description thereof will be 
omitted. 

[0418] The vehicle automatic transmission 1 10 relating to the present tenth 
embodiment has the hydraulic servo 30 of the second clutch C-2 disposed between the axial 
direction of the planetary gear unit PU (specifically the counter gear 150) and the planetary 
gear DP, and more specifically, between the axial direction of the hydraulic servo 50 of the 
fourth clutch C-4 and the hydraulic servo 20 of the first clutch C-1 as to the automatic 
transmission I9 relating to the ninth embodiment. 

[0419] Now, the vehicle automatic transmission 1 10 relating to the present tenth 
embodiment can have the vehicle automatic transmission I20 relating to the later-described 
twentieth embodiment configured by the speed shifting mechanism 2 10 being flipped in the 
left and right direction (the axial direction) with virtually no change, adding a linking member 
which linlcs the second clutch C-2 and the carrier CR2 of the planetary gear unit PU, and 
rotating the input shaft and the intermediate shaft integrally. 
<Eleventh Embodiment> 

[0420] Next, an eleventh embodiment wherein a portion of the above-mentioned 
ninth embodiment has been changed will be described, following Fig. 14. Fig. 14 is a 
cross-sectional diagram illustrating the automatic transmission In relating to the eleventh 
embodiment. With the eleventh embodiment to be described below, only the portions that 
differ from the automatic transmission I9 according to the ninth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0421] The vehicle automatic transmission In relating to the eleventh embodiment 
has the hydraulic servo 40 of the third clutch C-3 disposed between the axial direction of the 
planetary gear unit PU (specifically the counter gear 150) and the planetary gear DP, and 
more specifically, between the axial direction of the hydraulic servo 50 of the fourth clutch 



89 

C-4 and the hydraulic servo 20 of the first clutch C-1 as to the automatic transmission relating 
to the ninth embodiment 1 9. 

[0422] Now, the vehicle automatic transmission 1 1 1 relating to the present eleventh 
embodiment can have the vehicle automatic transmission I21 relating to the later-described 
twenty- first embodiment configured by the speed shifting mechanism 2\ \ being flipped in the 
left and right direction (the axial direction) with virtually no change. 
<Twelfth Embodiment> 

[0423] Next, a twelfth embodiment wherein a portion of the above-mentioned ninth 
embodiment has been changed will be described, following Fig. 15. Fig. 15 is a 
cross-sectional diagram illustrating the automatic transmission 1 12 relating to the twelfth 
embodiment. With the twelfth embodiment to be described below, only the portions that 
differ firom the automatic transmission I9 according to the ninth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0424] The vehicle automatic transmission 1 12 relating to the twelfth embodiment 
has the hydraulic servo 40 of the third clutch C-3 disposed between the axial direction of the 
planetary gear unit PU (specifically the counter gear 150) and the planetary gear DP, and 
more specifically, is placed between the axial direction of the hydraulic servo 50 of the fourth 
clutch C-4 and the planetary gear DP. Further, the hydraulic servo 20 of the first clutch C-1 is 
placed on the side opposite of the planetary gear unit PU in the axial direction as to the 
planetary gear DP. 

[0425] Now, the vehicle automatic transmission 1 12 relating to the present twelfth 
embodiment can have the vehicle automatic transmission I22 relating to the later-described 
twenty-second embodiment configured by the speed shifting mechanism 2i2 being flipped in 
the left and right direction (the axial direction) with virtually no change. 
<Thirteenth Embodiment> 

[0426] Next, a thirteenth embodiment wherein a portion of the above-mentioned 
first through tenth embodiments has been changed will be described, following Fig. 16. 
Fig. 16 is a cross-sectional diagram illustrating the automatic transmission I13 relating to the 
thirteenth embodiment. With the thirteenth embodiment to be described below, only the 
portions that differ from the automatic transmission I9 according to the ninth embodiment 
will be described, and the portions other than these, except for a portion of the construction 
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such as the oil lines, the sealing rings, and the hub members, are the same and therefore the 
description thereof will be omitted. 

[0427] As illustrated in Fig. 16, the automatic transmission I13 which is suitable for 
mounting on a vehicle which is an FF type (front drive, front engine) for example has a case 4 
which is constructed by connecting a transmission case 3 or a housing case or the like which 
encloses a torque converter not shown, and within this transmission case 3 is placed a speed 
shifting mechanism 2 13, a counter shaft of which the diagram is omitted, and a differential 
device. This speed shifting mechanism 2i3 is placed on for example the input shaft 12 which 
is on the same axis as the output shaft of the engine (not shown), and on the axis upon which 
the intermediate shaft 13 is the center. 

[0428] Within the transmission case 3, the planetary gear DP and the planetary gear 
unit PU are placed on the same axis, and a hydraulic servo 50 of the fourth clutch C-4 of 
which the friction plate 51 is placed on the outer circumferential side is placed between the 
axial direction of this planetary gear DP and the planetary gear unit PU. Further, a support 
wall (center support) 120 so as so be adjacent to the hydraulic servo 50 of this fourth clutch 
C-4 is placed between the hydraulic servo 50 of this fourth clutch C-4 and this planetary gear 
unit PU. The boss unit 120b on the right side inner circumferential side of this support 
wall 120 is extended to the inner portion of the hydraulic servo 50 of this fourth clutch C-4, 
and further, the boss unit 120a on the left side inner circumferential side of this support 
wall 120 is extended to the inner portion of the counter gear 150. In other words, this 
hydraulic servo 40 and counter gear 150 are placed and supported so as to each be adjacent to 
each other on opposite sides via the support wall 120. 

[0429] The hydraulic servo 30 of the second clutch C-2 of which the friction 
plate 3 1 is placed on the outer circumferential side of the planetary gear DP is placed between 
the axial direction of the planetary gear unit PU and the planetary gear DP. Specifically, the 
hydraulic servo 30 of this second clutch C-2 is placed on the input shaft 12 within the axial 
direction of the hydraulic servo 50 of the fourth clutch C-4 and the hydraulic servo 50. 

[0430] On the other hand, the hydraulic servo of the third clutch of which the 
friction plate 41 is placed on the right side of the above-mentioned friction plate 51, is placed 
on the front side which is the side opposite in the axial direction from the planetary gear set 
PU as to the hydraulic servo 50 of the aforementioned fourth clutch C-4. Further, the 
hydraulic servo 40 of the third clutch C03 is placed on the boss unit 3b which extends from 
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the bulkhead member 3a which separates between the transmission case 3 and the housing 
case not shown. 

[0431] Further, the hydraulic servo 20 of the first clutch C-1 of which the friction 
plate 21 is placed on the outer circumferential side is placed on the boss unit 3d which 
extends from the side wall portion 3c of the transmission case 3, on the lefl side which is the 
side opposite in the axial direction from the planetary gear DP as to the planetary gear set PU. 

[0432] Further, the brake band 161 of the first brake B-1, omitted from the diagram, 
of the hydraulic servo, is placed on the outer diameter side of the friction plate 51 of the 
fourth clutch C-4 so as to form an overlap. Within this description, the brake band 161 is in a 
band shape, but is described as one type of friction plate, that is to say, "the friction plate of 
the brake" includes the friction plate of a multi-disc brake and the brake band of a band brake. 

[0433] Further, the hydraulic servo 70 of the second brake B-2 of which the friction 
plate 71 is placed on the outer circumferential side of the planetary gear unit PU, is placed on 
the side wall portion 3c of the outer circumferential side of the hydraulic servo 30 of the 
second clutch C-2. Also, a one-way clutch F-1 is placed on the outer circumferential side of 
this planetary gear unit PU. 

[0434] Continuing, the speed shifting mechanism 2 13 will be described in detail. 
The planetary gear DP which is placed on the inner circumferential side of the transmission 
case 3 comprises a sun gear SI, a carrier CRl, and a ring gear Rl. On the right side of this 
planetary gear DP, the above-described boss unit 3b is provided on the outer face of the input 
shaft 12 as a cover, and the above-mentioned sun gear SI is fixed so as to be incapable of 
rotating. Further, the carrier CRl supports the pinions PI and P2 so as to be capable of 
rotating, and these pinions PI and P2 mesh with each other and also the former pinion P 
meshes with the sun gear SI, and the latter pinion P2 meshes with the ring gear Rl. The 
carrier plate on the left side of this carrier CRl is linked to the input shaft 12, and also the 
carrier plate on the right side is linked to the (first) linking member in a drum shape. Also, 
the ring gear Rl is linked specifically to the clutch drum 22 of the later-described first clutch 
C-1 via the fourth clutch C-4, the support wall 120, the counter gear 150, and the linking 
member 102 that passes through the inner circumferential side of the planetary gear unit PU. 

[0435] On the other hand, the linking member 140 linked to the above-mentioned 
carrier CRl is linked to the hub member 154 which is splined to the inner friction plate of the 
friction plate 51 of the fourth clutch C-4). This fourth clutch C-4 comprises a friction 
plate 51 and a hydraulic servo 50 that disengages this friction plate 51. This hydraulic 
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servo 50 has a clutch drum 52 that is open towards the right (the planetary gear DP side), a 
piston member 53, a cancel plate 54, and a return spring 55. The piston member 53 is placed 
on the right side of the clutch drum 52 so as to be capable of moving forward or backwards, 
and from two sealing rings a7 and a8, an oil-tight hydraulic oil chamber 56 is configured 
between the clutch drum 52. Further, the cancel plate 54 is prevented from moving towards 
the back by the snap ring 59 fit to the clutch drum 52. The cancel plate 54 has a retum 
spring 55 placed compressed between the piston member 53 placed on the left side of the 
cancel plate 54, and also comprises an oil tight canceling oil chamber 57 by two sealing rings 
a? and a9. 

[0436] Further, an outer friction plate of the friction plate 51 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 52, and also the inner friction 
plate thereof is splined to the hub member 154. In other words, when this fourth clutch C-4 
engages, the input rotation of the carrier CRl of the above-mentioned planetary gear DP is 
output to the clutch drum 52. This clutch drum 52 is linked to the (second) linking 
member 101 supported so as to be capable of rotating on the further outer circumferential side 
of the aforementioned linking member 102, and this linking member 101 is linked to the sun 
gear S2 of the above-mentioned planetary gear unit PU. 

[0437] The third clutch C-3 is placed on the inner circumferential side of the above- 
mentioned linking member 140 and comprises a friction plate 41 and a hydraulic servo 40 
that disengages this friction plate 41. This hydraulic servo 40 has a clutch drum 42 that is 
open towards the left, a piston member 43, a cancel plate 44, and a retum spring 45. Further, 
the piston member 43 is placed on the left of the clutch drum 42 so as to be capable of 
moving forward or backwards, and from two sealing rings al and a2, an oil-tight hydraulic oil 
chamber 46 is configured between the clutch drum 42. Further, the cancel plate 44 is 
prevented from moving towards the left by the snap ring 49 fit to the clutch drum 42. The 
cancel plate 44 has a retum spring 45 placed compressed between the piston member 43 
placed on the right of the cancel plate 44, and also comprises an oil tight canceling oil 
chamber 47 by two sealing rings al and a3. 

[0438] Also, an outer friction plate of the friction plate 41 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 42, and also the inner friction 
plate thereof is splined to the outer circumferential side of the above-mentioned ring gear Rl. 
In other words when this third clutch C-3 engages, the reduced speed rotation thereof is input 
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to the clutch drum 42. This clutch drum 42 is linked to the linking member 101 that is linked 
to the sun gear S2 of the planetary gear unit PU. 

[0439] Further, the first brake B-1 is placed on the outer diameter side of the clutch 
drum 52, and comprises an unshown hydraulic servo which is placed so as to be incapable of 
rotation as to the transmission case 3, and a brake band 161 which tightens and releases the 
outer portion of the clutch drum 52 by this hydraulic servo. In other words, when this first 
brake B-1 is retained, the clutch drum 52 is fixed so as to be incapable of rotation, and the 
rotation of the above-described linking member 101 and sun gear R2 is fixed. 

[0440] The second clutch C-2 is on the right side of the hydraulic servo 50 of the 
fourth clutch C-4, and is placed on the left edge outer circumferential side of the input 
shaft 12. This second clutch C-2 comprises a fiiction plate 31 and a hydraulic servo 30 that 
disengages the fi:-iction plate 3 1 . This hydraulic servo 30 is open towards the left, and so as to 
form a portion of the carrier plate of the left side of the above-mentioned carrier CRl fi^om 
one portion of the left side outer circumferential side of the input shaft 12, has a clutch 
drum 32 which is linked to the input shaft 12, a piston member 33, a cancel plate 34, and a 
return spring 35. Further, the piston member 33 is placed on the right of the clutch drum 32 
so as to be capable of moving forward or backwards, and from two sealing rings a4 and a5, an 
oil-tight hydraulic oil chamber 36 is configured between the clutch drum 32. Further, the 
cancel plate 34 is prevented firom moving towards the right by the snap ring 39 fit to the input 
shaft. The cancel plate 34 has a return spring 35 placed compressed between the piston 
member 33 placed on the right of the cancel plate 34, and also comprises an oil tight 
canceling oil chamber 37 by two sealing rings a4 and a6. 

[0441] Also, an outer friction plate of the friction plate 31 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 32, and also the inner fi-iction 
plate thereof is splined to the hub member 153 which is linked to the intermediate shaft 13. 
When this second clutch C-2 is engaged, the input rotation of the above-mentioned input 
shaft 12 is output to the intermediate shaft 13 via the hub member 153. The left side of this 
intermediate shaft 13 is linked to the hub member 157 which is splined to the inner fiiction 
plate of the friction plate 71 of the second brake B-2 after passing through the outer 
circumferential side from the left side of the later-described first clutch C-1, and also this hub 
member 157 is linked to the carrier plate on the left side of the carrier CR2 of the planetary 
gear unit PU. In other words, when this second clutch C-2 engages, the input rotation of the 



94 

input shaft 12 is input to the carrier CR2 of the planetary gear unit PU via intermediate 
shaft 13 and the hub member 157. 

[0442] Further, on the carrier plate on the left side of the above-described carrier 
CR2, the hub member 157 is linked, and also the inner race 1 12 of the one-way clutch F-1 is 
linked. This one-way clutch F-1 comprises the above-mentioned inner race 1 12, a sprag 
mechanism 113, and an outer race 1 14, and this outer race 1 14 is linked to the transmission 
case 3 by the linking member 115, and the rotation thereof is fixed, Li the case that the inner 
race 112 rotates as to the outer race 1 14, the rotation in only one direction is restricted by the 
sprag mechanism 113 and is fixed. 

[0443] The above-mentioned hub member 157 is splined with the inner friction 
plate of the friction plate 71 of the second brake B-2. This second brake B-2 has a hydraulic 
servo 70 wherein the side face of the bulkhead portion 3c on the left of the transmission 
case 3 is a cylinder portion, and this hydraulic servo 70 has a piston member 73, a cancel 
plate 74, and a return spring 75. The piston member 73 is placed on the right of the cylinder 
portion of the bulkhead portion 3c so as to be capable of moving forward or backwards, and 
from two sealing rings al3 and al4, an oil-tight hydraulic oil chamber 76 is configured 
between this cylinder portion. Further, the cancel plate 74 is prevented from moving to the 
right side by the snap ring 79 fit to the transmission case 3. Also, a return spring 75 is placed 
compressed between the cancel plate 74 and the piston member 73 placed on the left side 
thereof. 

[0444] The outer friction plate of the friction plate 71 of the second brake B-2 is 
splined with the inner face of the transmission case 3, that is to say, when this second brake 
B-2 is retained, the hub member 157 is fixed so as to be incapable of rotating, and the rotation 
of the carrier CR2 of the above-mentioned planetary gear unit PU is fixed. 

[0445] On the other hand, the first clutch C-1 is placed on the left side of the 
planetary gear unit PU and on the outer circumferential side of the left edge of the 
intermediate shaft 13. This first clutch C-1 comprises a friction plate 21 and a hydraulic 
servo 20 that disengages the friction plate 21. This hydraulic servo 20 is open towards the 
right side and has a clutch drum 22 which is also linked to the ring gear Rl via the above- 
mentioned linking member 102, a piston member 23, a cancel plate 24, and a return 
spring 25. Further, the piston member 23 is placed on the right of the clutch drum 22 so as to 
be capable of moving forward or backwards, and from two sealing rings alO and al 1, an 
oil-tight hydraulic oil chamber 26 is configured between the clutch drum 22. Further, the 
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cancel plate 24 is prevented from moving towards the right by the snap ring 29 fit to the 
intermediate shaft 13. The cancel plate 24 has a return spring 25 placed compressed between 
the piston member 23 placed on the right of the cancel plate 24, and also comprises an oil 
tight canceling oil chamber 27 by two sealing rings alO and a 12. 

[0446] Further, the outer friction plate of the friction plate 21 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 22, and also the inner friction 
plate thereof is splined to the hub member 151 which is linked to the sun gear S3 of the 
planetary gear unit PU. In other words, when this first clutch C-1 is engaged, the reduced 
speed rotation of the ring gear Rl of the above-mentioned planetary gear DP is output to the 
hub member 151, and the reduced speed rotation is input to the sun gear S3. 

[0447] This planetary gear unit PU comprises a sun gear S2, a sun gear S3, a carrier 
CR2, and a ring gear R2. Of these, the sun gear S3 is supported by the intermediate shaft 13 
so as to be capable of rotating, while also being linked to the hub member 151 as described 
above, and is capable of inputting the reduced speed rotation from the first clutch C-1. 
Further, the sun gear S2 is supported by the linking member 102 so as to be capable of 
rotating, and is linked to the linking member 101 as described above, and the reduced speed 
rotation from the third clutch C-3 or the fourth clutch C-4 or the input rotation is capable of 
inputting, and is capable of retaining by the first brake B-1. Further, the carrier CR2 is 
capable of the input rotation from the second clutch C-2 being input, and the rotation in one 
direction by the one-way clutch F-1 is restricted, and the rotation is capable of fixing the 
rotation by the second brake B-2. 

[0448] This carrier CR2 supports the short pinion P3 and the long pinion P4 so as to 
be capable of rotating, and these pinions P3 and P4 mesh together, and the short pinion P3 
meshes with the sun gear S3 and the long pinion P4 meshes with the sun gear S2 and the ring 
gear R3. Also, this ring gear R3 is linked to the counter gear 150. 

[0449] The counter gear 150 is placed between the axial direction of the planetary 
gear unit PU and the planetary gear DP, and is adjacent to the left side of the support wall 120 
as described above. Specifically, the counter gear 150 is placed on the boss unit 120a which 
extends from the inner diameter side of the support wall 120, via a ball bearing 121 . Also, a 
gear which is linked to the unshown counter shaft meshes with the outer circumferential side 
of this counter gear 150, and fiirther this counter shaft is linked to a drive wheel via gear 
mechanism or differential or the like, not shown. 
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[0450] Continuing, the oil line configuration of each configuration element will be 
described. 

[0451] The oil chamber 56 of the hydraulic servo 50 of the fourth clutch C-4, in 
other words the oil chamber 56 which is constructed by the clutch drum 52 and the piston 
member 53 being sealed together with the sealing rings a9 and alO communicates with an oil 
line c51 which has sealed together the clutch drum 52 and the support wall 120 with the 
sealing rings dl 1 and dl2 and is within the support wall 120, and the hydraulic oil is suppHed 
from this oil line c5 1 . The cancel oil chamber 57 which is constructed by the piston 
member 53 and the cancel plate 54 being sealed together with the sealing rings a7 and a9 has 
the oil supplied thereto from an oil line omitted from the diagram. 

[0452] The oil chamber 46 of the hydraulic servo 40 of the third clutch C-3, in other 
words the oil chamber 46 which is constructed by the clutch drum 42 and the piston 
member 43 being sealed by the seal rings al and a2, communicates with the oil line c41 
within the boss unit 3b, the linking member 140 and the boss unit 3b being sealed together 
with the sealing rings dl and d2, and the linking member 140 and the clutch drum 42 being 
sealed together with the sealing rings d3 and d4, and the hydraulic oil is supplied from this oil 
line c41 . The cancel oil chamber 47 which is constructed by the piston member 43 and the 
cancel plate 44 being sealed together with the sealing rings al and a3 has the oil supplied 
thereto from an oil line omitted from the diagram. 

[0453] The oil chamber 36 of the hydrauHc servo 30 of the second clutch C-2, in 
other words the oil chamber 36 which is constructed by the clutch drum 32 and the piston 
member 33 being sealed together with the sealing rings a4 and a6, communicates with the oil 
line c31 within the boss unit 3d and the oil lines c32, c33, and c34 within the input shaft 12 
wherein between the boss unit 3d and the input shaft 12 are sealed with the sealing rings d5 
and d6, and the hydraulic oil is supplied from this oil line c34. The cancel oil chamber 37 
which is constructed by the piston member 33 and the cancel plate 34 being sealed together 
with the sealing rings a4 and a6 has the oil supplied thereto from an oil line omitted from the 
diagram. 

[0454] Further, the oil chamber 26 of the hydraulic servo 20 of the first clutch C-1, 
in other words the oil chamber 26 which is constructed by the clutch drum 22 and the piston 
member 23 being sealed together with the sealing rings alO and al 1, communicates with the 
oil line c21 within the boss unit 3d, the boss unit 3d and the linking member between the hub 
member 157 and the intermediate shaft being sealed together with the sealing rings d7 and d8. 
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and the linking member to the hub member 157 from the intermediate shaft and the clutch 
drum 22 being sealed together with the sealing rings d9 and dlO, and the hydraulic oil is 
supplied from this oil line c21 . The cancel oil chamber 27 which is constructed by the piston 
member 23 and the cancel plate 24 being sealed together with the sealing rings a9 and al 1 has 
the oil supplied thereto from an oil line omitted from the diagram. 

[0455] Further, the oil chamber 76 of the hydraulic servo 70 of the second brake 
B-2, in other words the oil chamber 76 which is constructed by the side wall portion 3c of the 
transmission case 3 and the piston member 73 being sealed together with the sealing rings al3 
and al4, has the oil supplied thereto from an oil line on the wall side portion 3c omitted from 
the diagram. 

[0456] As in the above, according to the automatic transmission In relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servo 40 
of the third clutch C-3 is placed on the side opposite from the planetary gear unit PU in the 
axial direction as to the hydraulic servo 50 of the fourth clutch C-4, and the input shaft 12 and 
the fourth clutch C-4 are linked via the linking member 140 that passes through the outer 
circumferential side of the third clutch C-3, and the third clutch C-3 is linked to the sun gear 
S2 of the planetary gear unit PU via the linking members 101 and 102 that pass through the 
inner circumferential side of the fourth clutch C-4, and so the members that link the various 
clutches and the various rotation elements of the planetary gear PU are prevented from 
clashing, and while the linking member 140 that rotates from the input rotation (in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
placed on the outer circumferential side, the linking member 101 which has the possibility of 
greatly accelerating rotation can be placed on the inner circumferential side. Thus, the 
thickness of the various linking members that linked these clutches and the various rotation 
elements of the planetary gear unit PU can be designed to be made relatively thin and 
lightweight, and an automatic transmission 1 ] that is more lightweight with improved 
controllability can be designed. Further, the linking member 140 that rotates from the input 
rotation can be placed on the outer circumferential side, and so an input rotation count sensor 
that detects the number of input rotations can be easily affixed. 

[0457] Also, the hydraulic oil is supplied from the oil line c51 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
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the input shaft 12 (or the intermediate shaft 13) via the Hnking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission 1 n due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, are enabled. 

[0458] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0459] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101 . Thus, the number of parts can be reduced and the automatic transmission In 
can be designed to be more lightweight and compact. 

[0460] Further, the hydraulic servo 40 of the third clutch C-3 is placed on the side 
opposite in the axial direction from the hydraulic servo 50 of the fourth clutch C-4 as to the 
planetary gear DP, and upon the boss unit 3b which extends from the case 3, and the 
hydraulic oil is supplied to the hydraulic servo 40 of the third clutch C-3 via the oil line c41 
provided within the boss unit 3b, and so as to have the hydraulic oil pressure capable of being 
supplied to the third clutch C-3, while also the linking of the third clutch C-3 and the linking 
member 101 is enabled. 

[0461] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the planetary gear DP and the hydraulic servo 50 of the fourth clutch 
C-4, and so disposing thereof between the axial direction of the planetary gear unit PU and 
the planetary gear DP can be enabled. Thus, the second clutch C-2, wherein a relatively 
smaller transmitting torque volume is sufficient, can be placed on the inner circumferential 
side of the friction plate 41 of the third clutch C-3, and the axial length of the vehicle 
automatic transmission 1 n can be shortened. Further, the carrier CRl of the planetary gear 
DP and the clutch drum 32 of the second clutch C-2 can be made in common, and so the axial 
length of the automobile automatic transmission I13 can be shortened. 

[0462] Also, the forward first speed is achieved by engaging the first clutch C-1 and 
also retaining the one-way clutch F-1 (or the second brake B-2), the forward second speed 
achieved by engaging the first clutch C-1 and by also retaining the first brake B-1, the forward 
third speed achieved by engaging the first clutch C-1 and the third clutch C-3, the forward 
fourth speed achieved by engaging the first clutch C-1 and the fourth clutch C-4, the forward 
fifth speed achieved by engaging the first clutch C-1 and the second clutch C-2, the forwsird 
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sixth speed achieved by engaging the second clutch C-2 and the fourth clutch C-4, the 
forward seventh speed achieved by engaging the second clutch C-2 and the third clutch C-3, 
the forward eighth speed achieved by engaging the second clutch C-2 and by also retaining 
the first brake B-1, and the reverse speed achieved by engaging the third clutch C-3 or the 
fourth clutch C-4 and by also retaining the second brake B-2. 
<Fourteenth Embodiment> 

[0463] Next, a fourteenth embodiment wherein a portion of the above-mentioned 
thirteenth embodiment has been changed will be described, following Fig. 17. Fig. 17 is a 
cross-sectional diagram illustrating the automatic transmission 1 14 relating to the fourteenth 
embodiment. With the fourteenth embodiment to be described below, only the portions that 
differ fi-om the automatic transmission 1 13 according to the thirteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0464] The automatic transmission 1 14 relating to the present fourteenth 
embodiment has the hydraulic servo 30 of the second clutch C-2 on the side opposite of the 
planetary gear DP in the axial direction as to the planetary gear unit PU, compared to the 
automatic transmission I13 relating to the thirteenth embodiment and specifically, the 
hydraulic servo 30 of the second clutch C-2 is placed on the side opposite in the axial 
direction from the planetary gear unit PU as to the hydraulic servo 20 of the first clutch C-1, 
and in other words, is placed further toward the left than the hydraulic servo 20 of the first 
clutch C-1. 

[0465] Now, the vehicle automatic transmission 1 14 relating to the present 
fourteenth embodiment can have the vehicle automatic transmission I23 relating to the 
later-described twenty-third embodiment configured by the speed shifting mechanism 2i4 
being flipped in the left and right direction (the axial direction) with virtually no change. 
<Fifteenth Embodiment> 

[0466] Next, a fifteenth embodiment wherein a portion of the above-mentioned 
thirteenth embodiment has been changed will be described, following Fig. 18. Fig. 18 is a 
cross-sectional diagram illustrating the automatic transmission 1 15 relating to the fifteenth 
embodiment. With the fifteenth embodiment to be described below, only the portions that 
differ from the automatic transmission I13 according to the thirteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 
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[0467] The automatic transmission 1 15 relating to the fifteenth embodiment has the 
hydraulic servo 30 of the second clutch C-2 on the side opposite of the planetary gear DP in 
the axial direction as to the planetary gear unit PU, compared to the automatic 
transmission In relating to the thirteenth embodiment and further, the hydraulic servo 20 of 
the first clutch C-1 is placed between the axial direction of the planetary gear unit PU and the 
planetary gear DP, specifically, between the axial direction of the planetary gear unit PU and 
the counter gear 150. 

[0468] Now, the vehicle automatic transmission 1 15 relating to the present fifteenth 
embodiment can have the vehicle automatic transmission 1 24 relating to the later-described 
twenty-fourth embodiment configured by the speed shifting mechanism 2\5 being flipped in 
the left and right direction (the axial direction) with virtually no change. 
<Sixteenth Embodiment> 

[0469] Next, a sixteenth embodiment wherein a portion of the above-mentioned 
thirteenth embodiment has been changed will be described, following Fig. 19. Fig. 19 is a 
cross-sectional diagram illustrating the automatic transmission I16 relating to the sixteenth 
embodiment. With the sixteenth embodiment to be described below, only the portions that 
differ from the automatic transmission 1 13 according to the thirteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0470] The vehicle automatic transmission 1 16 relating to the sixteenth embodiment 
has the hydraulic servo 40 of the third clutch C-3 between the axial direction of the planetary 
gear unit PU (specifically the counter gear 150) and the planetary gear DP, and more 
specifically, between the axial direction of the hydraulic servo 50 of the fourth clutch C-4 and 
the hydraulic servo 30 of the second clutch C-2 as to the automatic transmission relating to 
the thirteenth embodiment I13. 

[0471] Further, according to the present embodiment, the support wall and the 
linking member 101 are sealed together with the sealing rings dl 1 and dl2, and the linking 
member 101 and the linking member 102 are sealed together with the bushings bl and b2 and 
an oil line c90 is formed, and thus forms the construction wherein the hydraulic oil is 
supplied from the oil line c53 within the support wall to the oil chamber 46 of the hydraulic 
servo 40 of the clutch C-3, via the oil line c90. 
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<Seventeenth Embodiment> 

[0472] Next, a seventeenth embodiment wherein a portion of the above-mentioned 
thirteenth embodiment has been changed will be described, following Fig. 20. Fig. 20 is a 
cross-sectional diagram illustrating the automatic transmission 1 n relating to the seventeenth 
embodiment. With the seventeenth embodiment to be described below, only the portions that 
differ from the automatic transmission In according to the thirteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0473] The automatic transmission In relating to the seventeenth embodiment has 
the hydraulic servo 30 of the second clutch C-2 on the side opposite of the planetary gear DP 
in the axial direction as to the planetary gear unit PU, compared to the automatic 
transmission 1 13 relating to the thirteenth embodiment and specifically, the hydraulic servo 30 
of the second clutch C-2 is placed on the side opposite in the axial direction from the 
planetary gear unit PU as to the hydraulic servo 20 of the first clutch C-1, in other words is 
placed further towards the left than the hydraulic servo 20 of the first clutch C-1. Further, the 
hydraulic servo 40 of the third clutch C-3 is placed between the axial direction of the 
planetary gear unit PU (specifically the counter gear 150) and the planetary gear DP, and 
more specifically is placed between the axial direction of the hydraulic servo 50 of the fourth 
clutch C-4 and the planetary gear DP. 

[0474] Now, the vehicle automatic transmission 1 17 relating to the present 
seventeenth embodiment can have the vehicle automatic transmission I25 relating to the 
later-described twenty-fifth embodiment configured by the speed shifting mechanism 2\7 
being flipped in the left and right direction (the axial direction) with virtually no change. 
<Eighteenth Embodiment> 

[0475] Next, an eighteenth embodiment wherein a portion of the above-mentioned 
thirteenth embodiment has been changed will be described, following Fig. 21. Fig. 21 is a 
cross-sectional diagram illustrating the automatic transmission lig relating to the eighteenth 
embodiment. With the eighteenth embodiment to be described below, only the portions that 
differ from the automatic transmission 1 13 according to the thirteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0476] The automatic transmission lig relating to the eighteenth embodiment has 
the hydraulic servo 20 of the first clutch C-1 between the axial direction of the planetary gear 
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DP and the planetary gear unit PU, compared to the automatic transmission 1 13 relating to the 
thirteenth embodiment and specifically, it is placed between the axial direction of the counter 
gear 150 and the planetary gear unit PU. Also, the hydraulic servo 30 of the second clutch 
C-2 is placed opposite to the planetary gear DP in the axial direction as to the planetary gear 
unit PU. Further, the hydraulic servo 40 of the third clutch C-3 is placed between the axial 
direction of the planetary gear unit PU (specifically the counter gear 150) and the planetary 
gear DP, and more specifically is placed between the axial direction of the hydraulic servo 50 
of the fourth clutch C-4 and the planetary gear DP. 

[0477] Now, the vehicle automatic transmission 1 ig relating to the present 
eighteenth embodiment can have the vehicle automatic transmission I26 relating to the 
later-described twenty-sixth embodiment configured by the speed shifting mechanism 2\s 
being flipped in the left and right direction (the axial direction) with virtually no change. 
<Ninteenth Embodiment> 

[0478] Next, a nineteenth embodiment wherein a portion of the above-mentioned 
ninth embodiment has been changed will be described, following Fig. 22. Fig. 22 is a 
cross-sectional diagram illustrating the automatic transmission 1 19 relating to the nineteenth 
embodiment. With the nineteenth embodiment to be described below, only the portions that 
differ from the automatic transmission I9 according to the ninth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0479] As illustrated in Fig. 22, the automatic transmission 1 19 that is preferable for 
loading on a vehicle that is a FF-type (front drive, front engine), for example, is configured by 
the placement of the first through fourth clutches C-1 through C-4, the first and second brakes 
B-1 and B-2, the one-way clutch F-1, the planetary gear DP, the planetary gear unit PU, the 
counter gear 150 and so forth being flipped horizontally (in the axial direction) with virtually 
no change to the input shaft 12 and the intermediate shaft 13 (in other words, the direction in 
which the engine is placed is not changed), as to the above-described automatic 
transmission 19 relating to the ninth embodiment, that is to say the speed shifting 
mechanism 2i9 is configured by approximately the speed shifting mechanism Ig being flipped 
in the left and right direction (the axial direction). 

[0480] To further describe, with the automatic transmission 1 19, the speed shifting 
mechanism 2i9 is placed on an axis wherein the input shaft 12 and the intermediate shaft 13 
are the center, which is the same axis as the output shaft of the engine (not shown), for 
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example, and the planetary gear unit PU is placed on the above-mentioned input shaft 12 
within the transmission case 3. On the left side in the axial direction of the planetary gear 
unit PU, the hydraulic servo 40 of the third clutch C-3 and the planetary gear DP and the 
hydraulic servo 20 of the first clutch C-1 and the hydraulic servo 50 of the fourth clutch C-4 
and the counter gear 1 50 are placed in order from the left side. Further, on the outer 
circumferential side of the clutch drum of the fourth clutch C-4, a first brake B-1 is placed 
that is formed from a band brake, 

[0481] The hydraulic servo 40 of the third clutch C-3 and the planetary gear DP are 
placed on the boss unit 3b which extends from the side wall portion 3c of the transmission 
case 3, and the hydraulic servo 20 of the first clutch C-1 is placed on the intermediate 
shaft 13. 

[0482] Further, the hydraulic servo 50 of the fourth clutch C-4 is placed on the left 
side as to the support wall 120, and is also placed on this support wall 120, and the counter 
gear 150 is placed on the right side as to the support wall 120 and is also placed on this 
support wall 120. 

[0483] On the other hand, on the right side (the input side) in the axial direction of 
the planetary gear unit PU, the hydraulic servo 30 of the second clutch C-2 is placed. Further, 
on the outer circumferential side of the planetary gear unit PU is placed the second brake B-2 
and the one-way clutch F-1. 

[0484] As described above, with the automatic transmission 1 19, the hydraulic 
servo 50 of the fourth clutch C-4 is placed between the axial direction of the planetary gear 
unit PU and the planetary gear DP, and the hydraulic servo 40 of the third clutch C-3 is placed 
on the side opposite of the planetary gear unit PU in the axial direction as to the hydraulic 
servo 50 of the fourth clutch C-4, and the input shaft 12 and the fourth clutch C-4 are linked 
via the linking member 140 (and the intermediate shaft 13) which passes through the outer 
circumferential side of the third clutch C-3, and the third clutch C-3 and the sun gear S2 of 
the planetary gear unit PU are linked via the linking member 101 which passes through the 
inner circumferential side of the fourth clutch C-4. 
<Twentieth Embodiment> 

[0485] Next, a twentieth embodiment wherein a portion of the above-mentioned 
nineteenth embodiment has been changed will be described, following Fig. 23. Fig. 23 is a 
cross-sectional diagram illustrating the automatic transmission I20 relating to the twentieth 
embodiment. With the twentieth embodiment to be described below, only the portions that 
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differ from the automatic transmission 1 19 according to the nineteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

10486] The automatic transmission I20 relating to the twentieth embodiment has the 
hydraulic servo 30 of the second clutch C-2 between the axial direction of the planetary gear 
unit PU (specifically the counter gear 150) and the planetary gear DP, and more specifically, 
between the axial direction of the hydraulic servo 50 of the fourth clutch C-4 and the 
hydraulic servo 20 of the first clutch C-1 as to the automatic transmission 1 17 relating to the 
nineteenth embodiment. 

[0487] Now, the vehicle automatic transmission I20 relating to the present twentieth 
embodiment can have the vehicle automatic transmission 1 10 relating to the above-described 
tenth embodiment configured by the speed shifting mechanism 220 being flipped in the left 
and right direction (the axial direction) with virtually no change. 
<Twenty-first Embodiment> 

[0488] Next, a twenty-first embodiment wherein a portion of the above-mentioned 
nineteenth embodiment has been changed will be described, following Fig. 24. Fig. 24 is a 
cross-sectional diagram illustrating the automatic transmission I21 relating to the twenty-first 
embodiment. With the twenty-first embodiment to be described below, only the portions that 
differ from the automatic transmission 1 19 according to the nineteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0489] The vehicle automatic transmission I21 relating to the twenty-first 
embodiment has the hydraulic servo 40 of the third clutch C-3 between the axial direction of 
the planetary gear unit PU (specifically the counter gear 150) and the planetary gear DP, and 
more specifically, between the axial direction of the hydraulic servo 50 of the fourth clutch 
C-4 and the hydraulic servo 20 of the first clutch C-1 as to the automatic transmission I17 
relating to the nineteenth embodiment. 

[0490] Now, the vehicle automatic transmission I21 relating to the present 
twenty-first embodiment can have the vehicle automatic transmission 1 1 1 relating to the 
above-described eleventh embodiment configured by the speed shifting mechanism 221 being 
flipped in the left and right direction (the axial direction) with virtually no change. 
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<Twenty-second Enibodiment> 

[0491] Next, a twenty-second embodiment wherein a portion of the above- 
mentioned nineteenth embodiment has been changed will be described, following Fig. 25. 
Fig. 25 is a cross-sectional diagram illustrating the automatic transmission I22 relating to the 
twenty- second embodiment. With the twenty- second embodiment to be described below, 
only the portions that differ from the automatic transmission 1 19 according to the nineteenth 
embodiment will be described, and the portions other than these are the same and therefore 
the description thereof will be omitted. 

[0492] The automatic transmission I22 relating to the twenty-second embodiment 
has the hydraulic servo 40 of the third clutch C-3 between the axial direction of the planetary 
gear unit PU (specifically the counter gear 150) and the planetary gear DP, and more 
specifically, between the axial direction of the hydraulic servo 50 of the fourth clutch C-4 and 
the planetary gear DP as to the automatic transmission 1 19 relating to the nineteenth 
embodiment. Further, the hydraulic servo 20 of the first clutch C-1 is placed on the side 
opposite the planetary gear unit PU in the axial direction as to the planetary gear DP. 

[0493] Now, the vehicle automatic transmission I22 relating to the present 
twenty-second embodiment can have the vehicle automatic transmission 1 12 relating to the 
above-described twelfth embodiment configured by the speed shifting mechanism 222 being 
flipped in the left and right direction (the axial direction) with virtually no change. 
<Twenty-third Embodiment> 

[0494] Next, a twenty-third embodiment wherein a portion of the above-mentioned 
nineteenth embodiment has been changed will be described, following Fig. 26. Fig. 26 is a 
cross-sectional diagram illustrating the automatic transmission I23 relating to the twenty-third 
embodiment. With the twenty-third embodiment to be described below, only the portions that 
differ from the automatic transmission 1 19 according to the nineteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0495] The automatic transmission I23 relating to the twenty-third embodiment has 
the hydraulic servo 20 of the first clutch C-1 on the side opposite of the planetary gear DP in 
the axial direction as to the planetary gear unit PU, as to the automatic transmission 1 19 
relating to the nineteenth embodiment and more specifically, the hydraulic servo 20 of the 
first clutch C-1 is placed between the axial direction of the planetary gear unit PU and the 
hydraulic servo 30 of the second clutch C-2. 
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[0496] Now, the vehicle automatic transmission I23 relating to the present 
twenty-third embodiment can have the vehicle automatic transmission 1 h relating to the 
above-described fourteenth embodiment configured by the speed shifting mechanism 223 
being flipped in the left and right direction (the axial direction) with virtually no change. 
<Twenty- fourth Embodiment> 

[0497] Next, a twenty- fourth embodiment wherein a portion of the above- 
mentioned nineteenth embodiment has been changed will be described, following Fig. 27. 
Fig. 27 is a cross-sectional diagram illustrating the automatic transmission I24 relating to the 
twenty-fourth embodiment. With the twenty-fourth embodiment to be described below, only 
the portions that differ fi-om the automatic transmission 1 19 according to the nineteenth 
embodiment will be described, and the portions other than these are the same and therefore 
the description thereof will be omitted. 

10498] The automatic transmission I24 relating to the twenty-fourth embodiment has 
the hydraulic servo 20 of the first clutch C-1 between the axial direction of the planetary gear 
unit PU and the planetary gear DP, and the hydraulic servo 20 of the first clutch C-1 is placed 
between the planetary gear unit PU and the counter gear 150 as to the automatic 
transmission I19 relating to the nineteenth embodiment. 

[0499] Now, the vehicle automatic transmission 1 24 relating to the present 
twenty- fourth embodiment can have the vehicle automatic transmission 1 15 relating to the 
above-described fifteenth embodiment configured by the speed shifting mechanism 224 being 
flipped in the left and right direction (the axial direction) with virtually no change. 
<Twenty-fifth Embodiment> 

[0500] Next, a twenty-fifth embodiment wherein a portion of the above-mentioned 
nineteenth embodiment has been changed will be described, following Fig. 28. Fig. 28 is a 
cross-sectional diagram illustrating the automatic transmission I25 relating to the twenty-fifth 
embodiment. With the twenty-fifth embodiment to be described below, only the portions that 
differ fi-om the automatic transmission I19 according to the nineteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0501] The automatic transmission I25 relating to the twenty-fifth embodiment has 
the hydraulic servo 20 of the first clutch C-1 on the side opposite of the planetary gear DP in 
the axial direction as to the planetary gear unit PU, and specifically, the hydraulic servo 20 of 
the first clutch C-1 is placed between the axial direction of the planetary gear unit PU and the 
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hydraulic servo 30 of the second clutch C-2 as to the automatic transmission 1 19 relating to 
the nineteenth embodiment. Further, the hydraulic servo 40 of the third clutch C-3 is placed 
between the axial direction of the planetary gear DP and the planetary gear unit PU 
(specifically the counter gear 150), and more specifically, the hydraulic servo 40 of the third 
clutch C-3 is place between the axial direction of the planetary gear DP and the hydraulic 
servo 50 of the fourth clutch C-4. 

[0502] Now, the vehicle automatic transmission I25 relating to the present 
twenty-fifth embodiment can have the vehicle automatic transmission 1 17 relating to the 
above-described seventeenth embodiment configured by the speed shifting mechanism 225 
being flipped in the left and right direction (the axial direction) with virtually no change. 
<Twenty-sixth Embodiment> 

[0503] Next, a twenty-sixth embodiment wherein a portion of the above-mentioned 
nineteenth embodiment has been changed will be described, following Fig. 29. Fig. 29 is a 
cross-sectional diagram illustrating the automatic transmission he relating to the twenty-sixth 
embodiment. With the twenty-sixth embodiment to be described below, only the portions 
that differ from the automatic transmission 1 19 according to the nineteenth embodiment will 
be described, and the portions other than these are the same and therefore the description 
thereof will be omitted. 

[0504] The automatic transmission I26 relating to the twenty-sixth embodiment has 
the hydraulic servo 20 of the first clutch C-1 between the axial direction of the planetary gear 
unit PU and the planetary gear DP, and is placed between the axial direction of the counter 
gear 150 and the planetary gear unit PU, as to the automatic transmission relating to the 
nineteenth embodiment 1 19. Further, the hydraulic servo 40 of the third clutch C-3 is placed 
between the axial direction of the planetary gear unit PU (specifically the counter gear 150) 
and the planetary gear DP, and more specifically, is placed between the axial direction of the 
hydraulic servo 50 of the fourth clutch C-4 and the planetary gear DP. 

[0505] Now, the vehicle automatic transmission I26 relating to the present 
twenty-sixth embodiment can have the vehicle automatic transmission 1 ig relating to the 
above-described eighteenth embodiment configured by the speed shifting mechanism 226 
being flipped in the left and right direction (the axial direction) with virtually no change. 

[0506] With the above-described first through twenty-sixth embodiments, the case 
is described wherein a so-called Ravigneaux-type planetary gear is used that has a long pinion 
P4 as the planetary gear unit PU and wherein the carrier CR2 meshes with the sun gear S2 
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and the sun gear S3, but a planetary gear may be used that has a long pinion and the long 
pinion meshes with a common sun gear, and the first ring gear meshes with the long pinion, 
and the second ring gear meshes with the short pinion that meshes with the long pinion and 
thus has four rotation elements, and any type is acceptable so long as there are at least two 
rotation elements, and preferably four rotation elements. 

[0507] Also, with the first through eighth embodiments, an automobile automatic 
transmission 1 that has a torque converter 7 is described, and for example, one that comprises 
a starting clutch can be used. 

[0508] Further, with the first through twenty-sixth embodiments, an automobile 
automatic transmission 1 preferable for an FR type or an FF type vehicle, for example, is 
described as one example, but is not limited to this type, and the present invention can also be 
applied to a vehicle automatic transmission that can be used in an four-wheel-drive tj^e, for 
example, and further, the present invention can also be applied to a vehicle automatic 
transmission that is used in a vehicle with a direct-coupling type motor, for example, that is to 
say, in a hybrid automobile. 

[0509] Further, with the first through eighth embodiments, a one-way clutch F-1 is 
comprised, and one example is described wherein the automobile automatic transmission 1 
can achieve the forward first speed relatively smoothly, but one not comprising a one-way 
clutch F-1 can also be used, and in this case, the forward first speed can be achieved by 
engaging the second brake B-2. 

[0510] Further, with the planetary gear DP which outputs the reduced speed rotation 
according to the first through twenty-sixth embodiments, a double pinion planetary gear has 
been described wherein the rotation of the sun gear SI is fixed and the rotation of the input 
shaft 12 is input to the carrier CRl and the ring gear Rl rotates at a reduced speed, but for 
example a double pinion planetary gear can be used wherein the ring gear Rl can be fixed, 
and the rotation of the input shaft 12 input to the carrier CRl, and the reduced speed rotation 
is output from the sun gear SI, but does not need to be limited to these, and any configuration 
of the planetary gear which is capable of outputting the reduced speed rotation is acceptable. 
Industrial Applicability 

[0511] The automatic transmission according to the present invention is useful 
mounted on a vehicle such as an automobile, a truck, or a bus, and particularly is suitable for 
being installed in a vehicle wherein compactness is particularly desired from the point of 
mounting on the vehicle and that requires improved power transmitting efficiency. 



